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(54) MEDIUM FOR RECORDING OPTICAL INFORMATION AND METHOD FOR OPTICALLY RECORDING 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a medium for recording optical information 
which has a small jitter of a mark edge, which can rapidly overwrite and can mark- 
length- modulation record in a high density and which has very good aging stability of a 
formed mark and to provide a method for optically recording. 

SOLUTION: The medium for recording the optical information to record the information 
according to a plurality of recording mark lengths of 0.5 u.m or less of a shortest mark 
comprises at least a phase change type recording layer on a substrate in such a 
manner that a crystal part of the recording layer is set to an unrecording/erasing state 
and an amorphous part is set to a recording state. The recording layer is made of a 
thin film containing a Gey(SbxTe1-x)1-y(0.6<x<0.9, 0<y<0.1) alloy as a main component. 
The recording layer has as a fast crystallizing speed at the time of re-solidifying as 
being generally crystallized when a recording light of a recording power Pw sufficient to 
melt the recording layer is continuously irradiated at a predetermined linear speed, and 
when the power Pw is instantaneously shut off. an amorphous mark is formed. The 
method for optically recording which is suitable for the medium is also provided. 
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&*±j£#t-r sis^e.&tK mmmmit, -mum 
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KIB»nott£«|S«:7lclB» • iH*tt«fc L#Jt«»*E 

KEflUIti^ Ge y (S bxT ei-x ) i- y (0. 6^x< 
0. 9. 0<y<0. 1) 

&t>> 10 

[»**2] KE»JI*«jSlin76iRiLT, Ga. S 
n. In. Si, Al s Pt, Pb, Cr, Co, T 
a. Nb, VO^O'>4< it 1 »«6t^ 

mmujtm^mmco^m^ 1 o % ktt*$ k> , g 
e £ mmuTzm t omumco&nw 1 5 js j f%wtt* 20 

[H$9I 3 ] lA** 1 Xti 2 KCttO^ttflNRES 
Mo £ U 

8 0 °C 8 0 % R HVZkftTZ* 10 0 0 B$r^^ 
B»l ] Mi/Mo^ 0. 9 

»C ffi^ffc^iea/i, ^2«a^ Sit 

8ESlOKS^5 nm«±2 5 nmttT^ !g2«^ 
m<Dmm& 5 n mtU: 3 O n mttTW S li^JS 1 7iS 

eOC»Jt«:BH»L. * 40 

CR2] tjiT\ aiT\ 0iT\ azT, 0 2 Ts • • 
•> aiT\ 0iT\ • ■ a.T\ g.T^ tjzT 
(fc/c mtt;W|ijaT'm=n-k, kteO^k 

2 = n£U T7iterp^0&£^£t 772^7/2^0^;^ 

0^7]i + 77 2 <2. 0£*f£o ai (l^i< 
m) tttf.>045^Si:U jSi (1 ^ i ^m) ti ]S > so 



>0 45Hai:U Zai<0. 5nW§o ai = 0. 
1—1. 5, 0i = O. 3 — 1. 0, 0» = O- 1. 5£ 
U ai = 0. 1-0. 8 (2 ^ i ^m) i:f§ 0 * 

3^ i ^m&5 HC^ot^T ari + =0. 5 — 
1. SOlBWCfeO, i 5££*T£ 0 ) 

a i T ( 1 ^ i ^m) OB#PJrt(C*l>TttfBS»*}Sia 
£-££lcfc£ P wS: P e ftSIBS/^y- P wOfEa^fc* 
BfflfoU jSiT ( 1 ^ i <m) ©B#Brtk:;fc^Tfcl\ 0 

< P b< 0. 2Pe ff:/cl, 0.TlC*5^Tfci\ 0< 

KB** 6 ] i&fttf 350 — 680n mOJfc*. MP 
SNAtfO. 5 5-0. 90Jt»UvX*abTlH»/B 

T, 

m=n— lt>L<tim=n — 2, 

a i = 0. 3—1 . 5, 

ai^ai = 0. 2—0. 8 (2^i^m) . 

oi + pi-i = 1 . 0 (3Si ^m) , 

O^P b< 1 . 5 (mW) x 

0. 3^ P e/Pw<0. 6 

HB*« 7 ] ftfttf 600-680n mOJfe*. B8P 
SNAtfO. 5 5-0. 6 5©fcMftUVX*fflU g£ 
*^LTCa»fe*3t**, «^v-i7S^0. 3 5- 
0. 4 5 fimGHBBfcLT. x->©B»ll**ff 

ntel-1 4<0»fti:L. 
m= n — 1 £ L N 

p bttim«c*6r— jetu 

Pe/PwtiO. 4—0. 6<0(BHTSI8ilfitCfts;i;TS 

ftL-5^t>o^L. (i) mmmmm3 - a m^s 

Hto*lr>Ttt, »**oyir|«BT*TotU 
a i = 0. 3 — 0 . 8, 

ai^ai = 0. 2 — 0. 4T*oTit«J:5f-3e (2 

< i <m) , 

az + ^i^ 1 . 0, 

ai + jSj-i = 1 . 0 (3^ i ^m) . 

/3. = 0. 3—1. 5£U 

aiT (i ^ i <m) ommmcft^r&mm^-p 

wi oeM^lHttb. ( i i ) f2aS31«"6 -8m/ 
a* i = 0. 3 — 0. 8, 

a* i^a* i =0. 3-0. 5 "TN&oT ifcl<fc 
3£ (2< i ^m) . 

a' i + i-i = 1 . 0 (3^i ^m) , 
/3' «=0— 1 . 0£U 
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a* i>ai ( 2 < i <m) N 0. 8^Pwi/P 

ic & t> tm -r & 73 a t* & o t , 
tmm^m^m^mmm^ 2-4m/s sibiisc 

^^T^*|jfS^6-l Om/s £&3ci;-9lcK« 10 

£ t & Z £ 5 icSSi* a y ? mm T *^{t2-£3fBiiW 
W§y->fr£rt/§y— :wc[RjfroT. Pb./PeM 

/Xliat (i t;U :g i :Sm<0'>&< SrlUlE 

[§b*ji 9 ] ±mmmmm±^mc & ^ t p fi<oy- 20 

«^^MjS^r< Vq>«ax , ^/J^Jija^:< Vq> B in , 8 

<v P >av« /< vi> ave 1 . 2 — 3 0g2HT*£oT. 
< v q >„ax /< v q >.i» l± 1 . SfiTFTStK ( i ) IrI 

— a)q> tv Pi. Pe, Pb, a 

tfPwli-ST'$0, lgv-^«l^S^n.in Tq 30 

<v q >av« HQ, Tq<Vq> ave ti 

m=n — 1 ^>b<tim=n — 2> 
ai = 0. 3— 1 . 5, 

ai^ai=0. 2 — 0. 8 (2^i^m) N 
ai + Jn = 1 . 0 (3^ i ^m) , 
O^Pb^l. 5 (mW) . 
0. 4 ^ P e/Pw^0. 6 

T*D, (i i ) frS—Z/££l£P b, Pw, Pe/P 40 
w\ a 4 (l^i^m) , 0k p-teRT^TfeO, ^ffl 
!/->^6rtHy-^cr6j^-pT. / >*<tfcai (i 
»22 i :<m<D'>&< fct-O) £¥HlcK^£-&&m 

[n$9t i o ] KesfiH«(c45^s p wo«*«* p 

W«ax \ S/Na^rPw.in Pw«x /P\V.in 

1] Sgtf6 0 0-6 8 0nmOKS:, Bfl 
□RNA#0. 5 5-0. 6 5<Dj*WU>X*fflU S 



±fEfBSflH«<D«rtjg#¥g2 0 — 2 5mrn<DB5Bk:S 
?K «J*fl#¥S5 5-6 0mm<D«5HlC&t>, SftM] 
ffitf V- yO¥SHM^ 3-4m/sT^^ SI q 

> crctzi^ qtii ^qgpoaas) jc^wsfta** 

0>q. ¥^«i»K«:< Vq>ave > S^jIfi^<Vq> 
max . «/Mftiffi«r<V q >.in , g*P* D ^ * HJW* 

n& 1 — 1 4<D^grefeDs 
m = n - 1 D , 

co,> P b&tf P e/Pw«y-ylCck5f- 5£T*& 

Tq< Vq>ave & 1 ^ q ^ P ft <0 q *C*f L T (5 

[^3] «Vq> B ax -<Vq>min ) / (<Vq>oax + 

< v q > B i„ ) < i 0%«rS5fcU ( i ) mi V— >lcl3 
a'i = 0. 3 — 0. 8, 

a'l^a'i -0. 2—0. 4 t$ot i tcfcef-S 
(2< i <m) . 
a*2 + 1 . 0, 

a'l + lS'i-i =1. 0 (3^i^m) fcb, 
(i i) SpV— V^C^l^Tti. 
aPi = 0. 3 — 0. 8, 

aPi^aPi-0. 3 — 0. 5 T&o T i \C <fc ^"T— S 
(2S i Sm) . 

aPi + jSPi-i =1.0 (2^i^m) £U 
(i i i ) 'flfioy— VtC*3^T«> a'l^a^i^a 
p i (2^i^m) a^ilia'i ^ «pi tOP^Ofili: 

[iS^«12] ah^a'i^aP] (fefeb, a ! i>a 
pi) T^5sl*Sl 1 teE*0)HEa^o 

CB*3S1 33 Pb, Pe/Pw, jS u P*&)/— > 
tC<fce>-T— ST* 5, au ai (2^i^m) (O^V 

-^ic&vmtz&zm&mi ixt±i 2^12^0^12 

— "^OfBSv-^OBtP^W^g^^n Ti: Lfc^^ (T 
«a**ny^«^ nti2tt±OSE» , 
EH^-JO^IHIJas nT^ 
C»4] rpT, aiT, /3iT, azT, /3 2 T, • v 
■> atT, /3iT, • • a.T, /S- T> 7/2T 
ft/cU mti^;l/X»fiJSTm=n-k, ktiO^k 

2 = ntU i?aiT7i^0^:^)^g[ N 77 2 1± ?] 2 ^ 0 

0^rji + i)2^2. 0£*T£ o ai ( 1 ^ i ^ 
m) (iai>045SI»kU Pi (1 ^ i Sm) » P i 
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>0*S*a£T5o ai = 0. 1-1. 5. /? i = 0 . 
3—1. 0, 0 D =0— 1. 5£U 2^iSmS"5 
i ^4ol^Taiti0. 1—0. 8 O^StC$> t). frO, 

1 lc if 5 o 3^i<m^ilC^ 
Tai+01-i &0. 5 — 1. SO^Hlc&iX frp. i 

ai t ( i ^ i ^m) (Dmrsmc^xummm^mm 

2 £ tcfc & P w > P e ft Sf ES' * 7— P wdDEaft* 
B8*fU pxT (lSi^m) ©B#HrtlC*5vvn;J\ 0 
<Pb^0. 2Pe dfctcL, 0- TlCfevVOi, 0< : 10 

m&mc&Zirm^ ai+/3i-i (3^i^m), a 
iT\ StfaiT (2<i^m) S-g^L^HafiW 

£ i ^2 £ /J . ##18 lc mtwt 5 <fc -5 \z.mt Z * 2> £ t * 

W«x \ g/HH^^^-^PWoin ^tS^t, 
P Wmax /P Wain ^ 1 . 2 N 

Pe/Pw=0. 4 — 0.6. 20 
0^P b< 1 . 5 (mW) 
T*SH**l 4 £fBtt©JHEa*fe. 
[W*Sl 6] IBS»5SS^5rn/sWTk:fe^T^ 
£ai<0. 5nT««IR#q|l 5lCC«OMeflR# 

U 

IBS»iSfit«:J:6f B P.b. P e/P wjttf— 30 
#51 1 5 fcK«03fcflE«2FS;o 

m&mi 8] caaBssjcie-rp-^— 
mmm&*®ifcz&rtm*m&(D^--<?mc& diss 

artsy- vjc^siBatssift v m y-vic 

^5E8«jSSv«. tOttvo« / vi. 1 . 2— 2T* 40 
[000 1] 

^RtfJfclEa#i£K:»bt>, Wte, . 1 fcf-i**- 

^ iBa^"*o«i«a^tto&#*nfc}ttiBattt»a 
cf3ttBa#is»cH'r»c &o 



[0 0 0 2] 

lc J: ?>£ 1 6£»«{b*«S LT 2 «[«#(0IHaRtf 
h^-y*vyfll^<0ttffl««fT*)tlT^*o 35^ CD£ 
S«ttO**a#>:LT. ffi£fbffl©»»*Rr*g&3> 
h-rVX^ (CD-RW, CD-Rewri tab- 
1 e) jW£<ffifflShOO»S 0 DVDfc^T 

s. 

[0003] cn6«*ftfflo«ft*RriiacDatfD 
»*«fe*t;ffie«aft*fijfflLTisa«»«^o«ffi 

MWLCD^DV D i3ttt**ft*SC fctf 
So CD-RW»C43^T«. SW*1 5-2 5%&C?g 

t l^khst** c d tcam^iaLtf »«^osj»tt«« 
[0004] mmtmtmmmtm^twtmm 

ttfiVUZtctb, CD-RW^MMfc^nlfigD VDSOfi, 

«ftaflEa«»fcfei^TiBat«. cs^tt^nntc 
«ft*«fb«*iTv>*wtRniBffla£ffcajisa«f* 

«\ *ea 4: IPBKOT-^ 

*jE«LTca-rsotf— «wr*a 0 tea/tow^ 

[0 0 0 5] GeTe-SbzTesIfflr^ 
**3E«»fc-r*G e S bTeJR. InTe-SbzT 
es Mr^Mi^^t^ InSbTeS, S 
bo 7 T eo.3 *«JBR**ja»i-raA g InSbTe 
GeSnTeS4ra5o CO^, GeT 
e-S b 2 T ealitel— Tt^JCjgpjOS b^rgsjfjaLfc 
^ Wte^ G ei S b 2 T e 4 . t»L<(4G ezS baTes 

[0 0 0 6] cti6ffl«tt, A*fHft:^«W#o, 

«8H{b3WsaT. «ss©iittft{b»*tfia^o c 

aS^LTti. »iH=:7E^«^«IWfb'&«ffi«ffl« 
^aiSnTV^c CSCfitJpnJ.Appl.Phys. .vol. 69(199 
l),p2849 , *5v>tiSPIE.Vol. 2514 (1995). pp294-301 

[0 0 0 7] LfrL— cn58«m>Ti4, 



tmmrz> c t www ufc„ 

[0 0 0 8] tCZT\ is-ytHD&mntLT. 

BHR-r*>l6x*/Hf-AcjB«, £4**OffiV-«flCKfli 
t??RlR-r5Jfex^.;I/^— A a (A c <A 

a) „ COfc**-/*— ^-f hBftc, fi<DVm&m&& 

^HStfSS. CM, iKJ&«SlilPSS*ai©^x* 
f^-^fBtffcgJgS*, Cft»cJ:>>S>y 

^UBrr£<fc?fct-3<D#$?3;L^ (A c > A a ) „ 
[0 0 0 9] COH«*»«r*tel4. ftW&tt©/!* 
< t fe 1 /lilimLT 5 JiJM±0«Wtt U lEHSStt 

5. A u*PS i ft£©RiRJl*T««Wli:S 

ffiO^-f>±gq«Mil±fCif (Jpn.J.Appl.Phys. ,v 

ol. 37(1998). pp3339-3342 , Jpn.L. Appl .Phys. .Vol . 37 
(1998) ,pp2516-2520 ) „ 

[0010] L^L&tfs, cDZvummmt, b&i& 

3;-p„ -T^fc-^, «E*©4/f«j££l§&L&#£>iSS« 
{fc£;if£f SCtli, G e T e-S b 2 T e 3 M- 40 
^8BSB-PttB»Tfe^fc 0 Lfrfc, GeTe-Sbz 

SfctfK Wte, Jfiftftu— *-}fc*J!flKfc LTJBt\fcl§ 
-a-lc&s A c >A a&SfcfpfcgjSUiX l\ 
[0 0 1 1 ] *CTfi5^s BflWWBi LT, Agin 
S b T eE37£^-&^*^ffl$tlOO*5. AglnSb 

t e ra^-a^i 4 o d b ic ffi&ittmztiz 
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T* It «t t) ffijg BTItlft «t»*»*i& £ ftx ^ s o 

0J*fcf C DOS'^iilg ( 1 fgjl) « l . 2 ~ 1 . 4 m/ 
s T*$>Z>t>\ 4 fgjlT'OfEIStf nJs&ft CD-R Wtfigp?, 
itZtx, £ & g 1 0 ffijiT-CtBS^Rltl* C D 
-RWWe,nTl>«„ -73, »^^.pjHt^ D V D t 
LTli, DVD-RAM, DVD + RW, DVD-RW 

[0013] l*»u »atc»i:T-^ge3etti4 
faK-rsi£SJ£#*e>ft, c<op5^*^fcss^-rct 

«H«£**.&ftTSfc. #5B1IMS6U\ «»{fc, #S 

T*#. A^O, v-i'^ttO.t^^lBgS^Stf^nic 
[0 0 14] 

[001 5] T&fc)^ §«±Jc>^<i:tfflafk§JfB 

lf»K«*IHfi«»tU *fflT-irfi0. 

^WffifBMSffl^<*T'$,oT, ^fB^Sti, G e y (Sb, 
Tei-x)i- y (0. 6^xS0. 9, 0<y^0. 1) 

3figT% C»JI*»«S«S»cje*CflK7-Pw«Dl2 
»Jt*31«Wte»Wrt- 5 i «E«att Afb ? ft * « if B «H 
B#©*SBl{kSa^jS<, KfB^^-Pw^r^&mcjg 

[0016] *^w«Dflfi©ggtt, ±tmfctw-&m^ 

[0 0 1 7] 

itmmc^x, &£t>\ #&n&xi±®m.$$£, mm 



9 



(6) 



ftffl 2003-1 9868 

10 



fc 0 0£<3, famX'*—'*—?* ht&CttfT'Z. 
-5 x i/<r> is y $ j*,^ I \ iSfSOv-^ ft^PfE 

[0018] -/stc feam«r 
xaswRiBtiLfc©^ mai-rst^icnitsjifk-rs 
Kv-^ojHs, -r&^ips.fifkti, (i) #iknm 

WMMm*3&Lk. (2) INMttXttKHMfc* IS 10 

[ooi 9] aw, ea{b«ttjMtis*w±iLiSifi«SJa 
bob*; «Ajss»naiii!i7*iftfT-r«. *sii&£/?sctf 

* ^-jrojBlttOifreii, 10nm«±W$L 30 

[0 0 2 0] Sfc, ^—^(Dm^m^E, ^titJH 
jS^SSgBfr S> <D*SJij£g<D2» ic J: o T ? tpfog TP 

IESS#T*#3#, -7-^c0^tt€»ffi^?>l±s 0. 1 /x 
m«J:W$l^. h^-y^li»<0*T*3fe-3Tfe, ffit 40 

[00 2 1 ] #^©j^«||s*jr^-*«D®5£Jtte 

«»tsffittfc«ns. ttAtkfi&aiB* 1 o o •c~2 o 

KB* - ?**. 

[002 2] #t, 10 0 °C*ii3&<Dfflm<D&fflS3BT- so 



{I^©i6ifgtt«£A,£&{kL-;S:(,\, jgfc, ^<DJ:5&*1 

[0023] *&wmmz, ffi&$ic, nanrnjutm 

fee.*, ®mmmtfmm®wmm<£?zmc^ mm 
^sfttie c t> t < < x'- * x rtc < i> t ^ 

[0 0 2 4] ^LT, 8S3WIITioft, S^ISIKjfcig 
£ £ IS Atttffifc J; 3 A«©SfiE L ft ffi* W 

%o ctitt, ^r-^x-y^o^^rtcfc^y-YXflisiitc 
^ x -y ->*^« t &f%mc met S C * < ^*<DT, 

[0025] *Kw<Dm&<t<Dmmiz-o^T&*)mtmc 

■^-^rtSCTHiiSt/uif^SA^^L^V^ f*oT, 
eTe-SbzT es^OIB^Sti, IfAMv-^rttci^ 

•7-OJ8S)t*ie8it6«I»cMi*-rs GeTe-Sb2 

T e 3 Jh(Otmmit. U&fim < &3IMI«v-* • 
I'S'igPA^iSSAfk^jityO^RlS^tlStDlcWL, 

[0026] £<D&v%:mm-effi£tfi?7t>ti2,&mmm 
mt, s bo ? t co.3 «fi^tifi«wijaic % iafijos b t 
2 0 «TP%g**T?©fl&7BR%san Lfcfttfe*te£ < n 

^/S^tlS. -T*t5^, My (Sb«Tei-«) l-y 0. 
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6^x^0. 9, 0<y^0. 2, MtiGa, Z ru G 
e , S n , Si, Cu, Au, AK P d, P t , P 
b, Cr, Co, 0, S, Se, Ta, Nb, V<Do% 
1 1 1 ffl) ^*±«»fr*Wi|-CS6*. S 
bo.7 Teo.a fCi@fiJ(DS b %"§tf&£li, ? 
'^2!gi50iK.S*>e.(DieS^fi*\ GeT.e-SbzTes 

htfRrffi^ir^mK^w-rs. awes b 
tt££tt&SfeTff<* ji^fc^t^fe!jut-£&i£7!> , <;iD 

5. 

[002 7] *^M#e.«D«ll?fJC«}:tltf , G e (DWtiQ 

[0 0 2 8] -r^t)^, gJS^-^SO. 5 /imttTO 

S^bfcfg^OSIiS^Motb, ESls 8 or 8 0 
%R HCO^TT' 1 0 0 0B*IMIii©«D'5S£L7t«<t 

[0 0 2 9] 

m.51 Mi/Mo^ 0. 9 

[0030] T'$.Sc •r-tmmmjmimmzti-?, 

EFM& E FM^X^IH, (1, 7) RLL-N 30 
R Z I (run length limited — non return to zero inv 
erted ) ^4if*ffl^5C ttfTtS* 1 , 13 6 {CjjVT 
i^47V^if^ S^V-^g^O. 5,imJMT 
£LTf5af 3 0 *BWB©I»K:W:, SJSx'-^Mlio. 

[00 3 1]-«LTli, 4/*m<0 

2>o m 6 £ E F M7 P ^XffiPStlfc^>^A«^^fa© 
I top £flre&tt I u t<Oit I m / I t» P 

K^CtbmTgT'ZZ* so 
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[0 0 3 2] *«W©8SaUiTtt, ^jSESHaPfr 

[0 0 3 3] CtittWTOSIMKiUafflT**. ffiSS 

*-r-Sffi±fC, (ZnS)so (S i O2) 2oSgH£S 
I?rlff6 8nm, G eo.os S bo.7i Teo.zi !2tiiS ; & 
M/?18nm, (ZnS)Bo ( S i O2) 20 m2UmB 
*Il2 0nm, A 1 0.995 T a 0.00s K&f/f SrBIJS 2 5 

onm, c<Dmicnif^ ■zzicsmmmfcmmums* 
mm 4 m mta^fco cne2ft^ fssui'Di&sw&rt 

■i h~sjmt-r-« S b/T e = 3 t Lfc„ *jKf*»c, S 
g&*J 1 OO/im, SSgSft 1 . 5 n m<OfflP3l^— f-ft 
JB«l?5riRlk:3fe6LT»lBISttaffcLT«lffl{tbfc. 
[003 4] *j®{*tc, !SiS6 3 7 nm, NA=0. 6 
3<D*S|?*&, ^rtSlfc^-pTi»ji7 m /sT*Ha*fU 
tCo te^^^-PwAM 0 mWOfe^^ifijJiiWfcMW 
Lfc<D"5, L 1 mWi Lfco IP^, 

SSitttKKaJttfcaBffLfc. **5, If-AgttttO. 9 

[0 0 3 5] 0 2K, C»}tt*Jtt)rbfcM«TOK»* 

[0036] cajttftWMWfcatwbfcfsfiaTsw** 
t e ummc <t t) , Rmm&Tmtims. t * r * 

[0 0 3 7] cnii, fBS^^agcWfcfiSW tfc^tc 

T'feSc **5, ta«>'W-Pw^7mW«±i:Lfci: 
[00 3-8] ttftfOtt*, 
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fcW*T, ^w-^i5(?oofBi^7t^ssJif*r^^^B B H s 

W\ flJffifciOT&s&fiiifc:^ o^Pb^o. 2Pw 
^W7X^7-Pb, £££?£L<teO<P b^ 
0. 1 Pw4^W7X/W-P b tTSC t^$S 0 

[0039] ^jsHtefc^Tii, jSBtwosaia^os 

[0 0 4 0] LfrU *«W#6<0«WK:cJ:tltfx li 

Kn TO.v— ES'W-P wHtfraEH£ 
^OiStfrgm Ep-&/W7X/^y-P b mftlEHfclBa* 

[0 0 4 l] ;VI/X»ll*SlciDBI«i:, BIO 

^©«w>a*f k:<fc t) »aia*tt+»w < fifths^ 

[0 0 4 2] ?NMtf0&flV&R(i* E*^;vx 
OllTWOWIIII-tfttSttJIMWSttt, JS2L ttlcMo 
*S JlW^SJtfr-r *S»Sft«tt<D** S t k: <fc o T5£ 
££ 0 JWaft«r+»i«<-rSfcftfctt, PwSMraEHI 

*:7^;l/X N fiP%P bEnftnEHOS^ 

j&%»*»*2ij8lt, tmmco^mmm^v^^rm 
[0043] st, *ssw*6e*. JH^-**«are 



ffrco^Tg^ftfJOlSSl, Sbo.7 Teo.3 «f B fMifi 

- mcG e*jstobfcw*«ja*«»k:fliti*<ii:*^ l ai'r 

"Tat)*. Sbo.7 Teo.3 
S3lC*VTG e S b T eZ^li^^^ 

t. 4*©iiA, b, c, Dicm^ntc, m&rmm 

10 WGe-Sb-Te JtOlH«»ffl«*fflt^«f*^. 
Wfcftft^-^figBKSfcJs^T, WSU*-^-7 

[0 0 4 4] GeSbTe£S«l@^V 
T. (Sbo.7 Tecs) fcGeS:»;B»A, (G e 
0.03 S bo.68 Teo.29 ) t (S bo.95 Geo. 05 ) 3tT$a.£ 
it^B. (S bo. 9 G eo.i ) t (T eo.9 G eo.i ) 
^SSC N M (Sbo.n Teo.z) tG eZffe&iMMD 

20 fci^) <0ffljS*St5G e S b T e^«:±«»^t5 

LT. D VDtmm<DfZm&&£ DVDt<D&tlTcW£. 

[0 0 4 5] fro. SUDigL*-'*— ^ h»4M£f\ 
ef*><7- • M*/*7-©*»lc»LTA«F*5?y 

ti, Sb y Tei- y ^C^Ty = 0. 7<t0SbI^ 
[004 6] &*)Mfcmcl±, EFM^XSElBIBa 

(8-i 6gm<o^-*ssg«iHS) k^t, is^ 

— ^T££ 3 T^— ^CDgS^rO. 4 /irn^SHiO. 
3 5 /imgSSTJBBLTfc* AfrfcS^y 

s&ic, auii -i om/ s <ov>-rn^co«ftiss 

40 [0 0 4 7] cnia^ lf£WBD VD£|H]SMT(5 
l*?S£SgittC><&S»g|*.S! DVD C £ ^TfT 

£ Q a«i*s b«*»jiii-rntfs s&i^ 8m/s«± 
xh7fi/-) *«B«oj:^fciRafc«i:T*ffcs-a-$ 

[0 0 4 8] «B»co^T, WTU:»«txSiWr5o 
G e^iDS^l 0I?%KT«0S bo.7 T eo.3 ttS^ifi 
so «fflj«T«, S b/TetbW*e^«5iIia»ffcJS«««a 
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<&3*g|pJ#i&5o Ctllt, Sbo.7 Teo.3 <fc D j§PJc9 
S b&S b^^X*i:UT#fttJb||»a{tigatc^^T 
^^LTK^^TSSo fit, Sbo.7 Teo.3 

[0 0 4 9] —75". S bo ? T eo.3 «iH~7r&£TS b 
^SWl^9o Sfc, 3m/sffi'&(D<&1fmT«<DtZM 

fflot, (Sbo.sTeo.z) t G e fcHS-SifiiBD <£ 
[0 0 5 0] iSSlA^DTM^^n/'C3l»JOS b 

G e ^^Ant- So G e O 4 EffittdfcJ; 0 , ISJItt£jft 
*««£SS£fc«Jf»r3o l6*i:LT*Sll{fciM£±# 
U iS^Sft^it-To (Geo.03 S bo.es T eo.29 ) 
£ (Sbo.95 G eo.os ) *ft£&mmBl±£(D3kft%:mM 
ITt^o £££?£L<Ui, (Geo.03 S bo.es Te 
0.29 ) t (S bo.9 G eo.i ) «*S.£ittKB' <kt)£< G 

[0 0 5 1 ] ZZlClt^ G eMI^l 0S?%tt±^ 

Te^fflffL*t<45. j£JSB%<0^&nH<D 

C) o isyf&teM-rztciblc^ J; 0»S b< tiG e 

[0 0 5 2] &*5, SgjSJt3m/stX±T*-/^^-r 
h*TSJCti N iaa»«:Gex (Sb y Tei- y ) i-x 
^JSK^k-rSWB (0. 0 4^x<0. 10, 0. 7 2 
^y<0. 8) itSOtfJffSL^. iTfc;^, ttttft 
3m/sJ^±T<DfHSUa±, SbM^<U Sb y T 
ei-y^lCfe^Ty^O. 7 2itSO#»SU\ 
fcJEU S b«*^<-T«ci:JcJ;D3fiMr^-iroffi 

tttt^af^HBfls-rsfc*,- cntw^otex^o. 04 

m/sttlW-/^^ hf5K:« N iB8UB*G ex 
(S b y Tei- y ) i.x G&*&&&t1r&Mm (0. 0 
45^x^0. 0 7 5, 0. 74^y<0. 8) tTZ 

&cl±, S b*&£&lc£< U SbyTei-y^C^V 
Ty^O. 7 4tn©mU\ IPM 
v-*OSfitt*±^fSfcai>, GeMtix^O. 045 

£t3 0 -73. *ws-ett^-y*#i[fkL^ , r^ft», 



Cft*S5;fc«>fc:G e«tix^0. O7 5^n o 
[0 0 5 3] ST, G e S b T eHTBH/g, t 

»ia«»cHbT««#asnT^* mne6 1 -2 

5 8 7 8 7§m H6 2-5 38 8 6ffift 06 2 

- I 5 2 7 8 6§m WMT I - 6 3 1 9 5^4**. 
0 1 - 2 1 1 2 4 9*§^$B, fill - 2 7 7 3 3 8f^ 

t>, (S bo.7 Teo.3 ) iG.e4^t»A«t5 Sb7 P 

t?L5, S b 2 Te3^*|ft^»««*±f*tLT^* 0 
GeTe-Sb 2 Te3lfflr^Mm 

htSf^fcti, GeTe-Sb2Te 3 ^L «ffc 
G e 2 S b 2 T esffl^ctC, jg#||<D S b *tS#5C 
OL5tST^§o »JH*S b*#t?S bo.? Teo.3 Jfi 
*TG e**CrJB37aR*W!fl9telia*.fcia«4: IT 
U\ Wl - 1 00 7 4 SWA® (04 (a) Mfc®. 
20 Ha) , WBH¥ 1 -3 0 3 6 4 (04 (a) ffi 

[0 0 5 4] L^LfctfS, WMPF1 - 1 0 0 7 4 5^ 
SfMH/dcTigSS bi-x T eAc^XO. 1 0 
^x^O. 8 0^ffi«)TjaaeHTfet), Sbo.7 Teo.s 

n«i:i^3Misffl«s6nat\ wi-3036 

4 3^¥8«, *POCTi: ^KfBaoas^fei^TS btf 

. [0055] *fc, *ssw<ocfw««i: -w«a-r» 

ffl/£i:LTfci\ 0 4 (b) Jc^snSctdtc, WmpFl 

- 1 1 5 6 8 5fM «lBy) , 01-2513 

4 2 GffitfcSBH 6). 03-71887 *§^$g 
CffifiKIBH e ) RXSm 4 -2 8 5 8 7 ^« (ffl^c^H 

t?) fc|3*StlfcfeOW*So Wl- 1 1 5 6 8 5 
*§^?Kli> *§/£IEay*Sf*£LTAu, ■Pd4*int 

T<0|HS (JSii 4 m/ s . 1 . 7 5 MH z , ^o. 

~f-{-5 0%«iS[) tDC^^cabfcfcOT« 

[0 0 5 6] #P?g¥l - 2 5 1 3 4 2 ^ffiO*BjS8«H 

5 ti, Sbo.7 T e 0.3 ttSIc Ge^filO JH^roJ^i^ 
tmLrcJ&%:3z#tT2>, MftTG e U ^^*G e S b T 

so e^T*0, *«Wfflj«t«:iI«Cfc:J;o-TltHWk:K 
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«DRgS^r5£l3Bt-57c:46»C, t&ik&.t A u , P d £§ij 
J&SinLTVStf, 2(s?§B^C»<fc9ti:il:^C<fc!3G e#'> 

*5^Tti, G e<D»tf 1 0 17 %«k K> 'Pte^ttdMtfl t 

^rX^fSCttc.fcoT. S«*6 056tiU:i: 

8 8 7 «£?8<9ffl/S«SHe tt. fgSBfifeSS^B^Jt L, 

tistv^^ssssa^en*^. W4-285 8 

7 9£$B<DfflJ#teH Tj «, mtbT S b U <y ^*5J;rj.C e 
'J y ^*fflfiK«r$/u"e* •? , #f§0Jli£a£ i: tiifiSl DtcJ; 
t5THHW»cESiJ?nTl>5 0 JW±j^7c<fc?fc:, JbfE 

[0 0 5 7] *ic % *5^<D7l6¥WWffieSffi«f*©Ji 

fS(S^ s 'M<tfe3m7si!)^8m/s, £?£L< 
«1 m/sfr£, 1 0m/sJ&3!j/^--rSl£^SSiSiSHT* 

[00 5 8] ££>fc0 5 (a) ic^-TJ; ? »C g*gl/ 

* i <hm 2 /eaw 3/12 umm 4 /kmm 5 <om 

a C(SS=i-hS6) JtlTM,.B5 (a) <D£o& 

±ffi&/l<D|l|g/f;&i£fc:LT, 05 (b) ©<fc?lc\ as 
1 /RM1B 5 /»2 fiMM 4 /fEiS/f 3 /SB 1 «WI 2 

coiiamii, *t*Blln*NA#0. 7J£Lh 

[ 0 0 5 9 ] 0 5 fa) \cWi-?mi&-V&ihlf, gfgk: 



fc»$Li\ 05 (b) »cs*-*-#ttt-efcH«te«M«6s 

tt*<, tfL5¥Stt J f>»Jtt*Bi6S7ci6k:> #77^ 

fi«tctilB®f|^%Srt-rS tf-y^-0. 8 /i mJ-XTO 
10 <l<D»tt. ^-rLtSH5J¥B*Jlt^«i!Q 

[0 0 6 0] 05 (a) lC$E«.Ommmc^^Xlt, IE 

i «a/i 2 t,\ tzmm 3 ±»cj4«f'2 «ae 4 #rw- 
jftsart^^atBtflf^o. 05 (b) ic^rt 

20 ilisRM6«f-AA««^6*T, I£2{$aji4tii£«/i3 

jh©attg**rrs. 05 (b) t^w-sun finm, 

[006 1 ] K»Jii:a«o*v>/£»c,' ? &(c«ttJ|« 
<-CttfT'f5„ 05 (b) lCfE«<a«J5!cfc*5t->T«\ 

Igi «a^2<o$5»Jc^{|llcti, ^-txJ;»3filMco^n» 

0. 0 5-0. 6nmiAoan«ifi«U^ c 
5„ 

[0 0 6 2] 25,1c, DVDOi5*K«Cte^Tt±, 
05 (a) ©^fl^fafiUfffifcrtftli: LT, ^»S«JT'ftS 
0-**fc«Bfi*i:*. 05 (b) ©J*f*T?«\ j£(C|B» 

(b) ©^f*{c*3V^Ti±, -«r©S««DMffi»cftfa^ 
2, 4, SW®5tiX/<-y^y V^jSftgtCioTJgfiK 

[0 0 6 3] (S8S2. 4£>*m£LT&, ®»f*, % 



(11) 



2003-1 9868 



19 

M g> l i m<D7'yitffo*m^%c ttfivz&o cne> 

OMitVSs fifcfbft, Sftfo. &ffc«k 7yfbHMft&-fl 
[0064] ftM 2 % 4 t*JPS>frfoTfflJ«Jfc J f»l»&J* 

[0 0 6 5] 

[&6] p = Imipi (1) 
mi : i (D^)VM& 

p, : W&,<Drt)l>5®8t 

[0066] *fiHBOMCfte>GM 3 «*fi£fl2H©E» 
BT*t), ^©Jf #fi— SM^C 5 nm*^ 1 0 0 nm<0 

fc, DVDftHR£l|ffl7VX*i:S&14«:£n5«if 
©=3>h7Xh*#S<25.S^fe»3x fro, «$S^r-^g 
#0. 5 /i.m«Ti:*5«}:-5*lS2B*feSTa. 5nm 
W± 2 5 n mJKTtf#* lA\> 5 n m*»-ettS»*^ 
fg<ftt>f€\ B^gWWO^-ftiH^ BBft 

Bi©^«p*wi^^©T-#gL 30 

[006 7] — 7s, 2 5 n m J: t) Jtbi&IftgKtf** < 
ft D EflUBAAHl < ft 5 L , mmOMtfi 3 ^jclftlc * 5 

inmv— *©x? swans'? fts« 

MMOte* 1 ?. « 2 0 n m«Tt 1 5 C t t) I 

slk %mm<omm**)\>*®wos o%& 
ns. 

[0 0 6 8] DHK)tCB^^ ^/KIK&lcfe^T 

tofctofc^-y-^ h»c^?nsA f(*z/t>\ — 3$s& so 
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f5rtX<Offl%mm:%: a tomic peenin 
^^•5. —f&tfJfC{£ffl2nSA r ^XT'CDX/^-y^THi 
atomic p e e n i n g$h^iC& t>, ArA'X^ 
•y£IKfcigA£tl£o H^xDA rSfCfctK atomi 
c peenin gM4iat.5C iOTt5„ t4 
*>*k A rfi*^ftttntf, HfX^^-A rl^M 

»l<, McwcnD&snfcA 

r -tfmEls*-^— 7^ hmic void tteiTVitii 
Aritt, 0. lK¥%SLb. 1. 51f%«TT£ 

[0 0 6 9] XmilC^T, I2^Bt±±3fCifflfiK^W 
tSG e S bT e^£)S»i:t5SSfr545 0 f 
ft*?"^ fBSB*©G e', Sb, T e (D&ftMMVilttt 

{te©7tiit£\ -8-Itl 01S^%g*ST^ADbT ! £ i <J;v>„ 

*>— OOTCiRt, 0. lS^%«±5/l^%J-XT^iD-r 

5c l^u 5m^%^m^rm(}Q-r^ctii. ms,<t 

[0 0 7 0] ^-v-Y hR$<OtSAfl58tt&<K 

a, Crs Cos P t J&ZfZ rO'M < t fe— a^r, 8 

0. lH : ?%J^±5Jl?%JWT^lm - rSo SbTetc^' 
-TSs cn&^iDTClgt G e O^fhO^taati^gPT? 1 

5 M?%i^TT*$.sc t^a* n\ iifijic-g-sns £ 

S bJ^<Dffi#8t£SSit3LTL£7„ #lc, G e§fl 
* , 3I?%«±, 5 Jl? %JMTO»^»CH:»taSaiJll3B«* 

&&$fefc<Dm±tmifim<omm<Dizit>ic, s 

1, Sn, MPbO'>4<J:t-a%, 5g?%«T 
Slmt5©A!!fSLl,\ cne»^*D7f:^i:G ecD-&It<0 

[0071] ak Ga, \ n*sm?%UTl$kiiair2> 

^C-f>-rt^<6, 6H^%«Ti:-rso^»SLv\ £. 
tc, G e t&t>itrc^mmit 1 5H-?%J-XTs »SL< 
(±1 3%&CF£-r&££tfiW.£L\,\ Ag*8l?%« 
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*t>\ WfcG e If 5 17 %^Sf^lcffi^n 
«OT!iflL<^U Gefc§t)*ftaaoitfl5 

[0 0 7 2] ST, #581E<D!3SS«f*<DfBfiag 3 H\ fig 

MD i-r^ifcB^ftS. a^fk^ffitLTli. S bo.; 
Teo.s lCj®§!l&S b^r-g-tr-^tcti, @1ST'©7-— 

[0 0 7 3] Sfc, *&!li0flE&Ultiv jSSWWIISaffcfc 20 

JMtK. <fc SiSa £ 4 £ tea, ftWHfc fc $M£tS Afblc <fc 
Mtoo, 1 S'J#ga«T^3SB#Klcl5SSc $Mfli 

#^.5lC«, ffig6 0 0~ 1 0 0 0 nmigS<0^m^3^ 30 

*w*u— y— giioo~3oo(im, mmi~ 

3fnnfc»jRLT!!a»U JStt*ft*3t**fc4:bT, 1 
[0 0 7 4] BCh59i'±fcJ»i^7-Pe 

zm c -p*ntf , KauMfKttu: sniRe t sits 



SSRcry cD&itimmz&fflVT'&Z, tli. ( R inl — K 
cry ) / < (Ri«i +Rcr>. ) /2) T*^i?tl5SfO 

ji'tSoBIBKIIftTSttTtt, ^-<oSI*^S« 2 0 % i »? 
[0 0 7 5] #»c, !SSl£(n<oll:o^T^5o * 

ti, 5nmllh3 0nmKTi:t5. 5nmi!)l^ 
fc x ttmiiSlktfiiz * "T *T1 B»fc*r 3 / < "7 - flCftfSI 
[0 0 7 6] #fgBJi<D. Kl2«S/I<08iJPl±. ilbt 

^©s<t*aJ3?j-rs±T*fcfis-ea&So Mmtfi3 o n m 

G^BfcJBvS^ 5 /x mJSTRDSSSg 

*-Y CMX.tf. «l7 0 0nm«T) ^rffl 

OfSWSfcftS. #»C, SS*'5 0 0nra«Tv 
PJSNAtfO. 5 5JW±0/h«ftmjR)tt:-2»«:flavfe 
1 tf-A*-^— 7^ b#tt©^t*3l^T. -r— 

O /to 

[0 0 7 7] COHlRjti, Sg6 3 0~6 8 0nm, N 
A = 0. 6«J»OMe***fflt->fc» DVDMAW»«¥3R 

1 0 nm£(±2 5 nm«Ttt5. f-ftKD^'&t 
A (IB®e-A^S*AOiia73A)-(DfiS»^^T-€ 
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[0078] *iew«6«, Mt*<D®mi£zmmcmft 

-tfl<45, BH«WIL<iTl/TL 
[0 0 7 9) *%Wtc*5^T«ffi^e»^©. »f»»2 

S(nse c~gH-n sec IC^T, E0Uifr£>£8*Ji 
S i02> TazOs, AI2O3, A 1 N, S i N§ 

[0 0 8 0] gWlC*3»5Mli, g^SOlP. 

OffcaST*****, K»/g<DJP#tf 3 0 0 n 

its mmj3fa<oi&rttti&m<Dmfic<D&&Ev, tm 

[0081] £43, *5gB^<o, i^tf r%i2Ummxe> 

SGfi*/ilCigfl?-f '&&(DG eTe-S bzTeaG 
mjfi«FT»ajB*Br*gT*r3fct)©W, <fc 7 

So 



[0 0 8 2] *^t*50>Tl4, St 2«g/f ©tmfc L 

Tt4&e£aMg^73#nsL^a\ •eoB^iii x 1 o 

• 3 pJ/(/im-K-nsec) T'&S, LfrLfctf 

LT«\ ZnS, ZnC\ TaSzXliffH: 
^BS{fc^©-5-£<0'>&< — «$:5 Omo 1 %W±9 
10 0 m o 1 »«m fro, M&XUftM&tf 10 0 0 

[008 3] itfSftWtliLa, Ce, Nd, Y§0 
*&±&<DfiK{tW£ 6 0 m o 1 %&L±9 0 m o 1 %&TFS 

tsm-&mmfotfim$.isi<\ ss^ti, zns, znot 

L < l4*&±®SiEfbiBlOiiafig<0«BH* 70 — 90mol% 

XltttM&tf 1 0 0 0 iCJM±OB!KMt#«W*»i: LT 
14, Mg, Ca, Sr, Y, La, Ce, Ho, Er, 
Yb, Ti, Zr, Hf, V, Nb, Ta, Zn, A 

20 1, si, Ge, p bm^mitm. mtm. mm^c 

a, Mg, L i m<D7y<m*:m^Z£ttfi.T'<i*& 0 m 
ICZ nOtm&ZnZ^tfmtLTI.is Y, La, C 

e, Ndm&±m<offiitty&zM±mk®£mitm(DM 
«ju\ f ti, c<d%2 ummtommtf 3 0 

30nmHTi:t5 o £?S:L< 
li2 5nmWTtt5„ 5 n m^T'ti, Sft2«HifgI5 

<**>#* b<a*\, m2«®M40i?a«, c»u— 

30 f-)t(OMtf6 0 0~7 0 0nmT«ai 5nm~2 5 
nmWSK, iSJI^350~600nmT'a5~2 
0nm«L<, £»3£?$L.<«14 5~1 5 nnT'S 

So 

[0 0 8 4] *««ite*vvrfci\ #*telM&eWe3 
0 0 nmWT©S!U,\E!ft/f 5>&|gt,->T, «73lRl©SMi&a& 

mzmm-rzwnmx&z* — Ki«:»4«ii©i&eiMt 
«r->«o«««a-c**. »te4 0nm*}«©awn»«j«* 

[0085] #38Wte*^T^awtt*3*-r*a&e» 
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m^<D4mumx'mmx'^, jis k 7194 tc<t 

«g*x*# 2 0 n Q • mtti 1 5 0 n Q • mJKTT?* 
tJ , <£ f?»S L < li 2 0 n Q • mJ-X-h 1 0 0 n fi • mK 
TT*2S£„ ffcfgg£x^2 0 nQ • m*$§©*m«5ll8ltf 

mx-imnm^mc < t,->„ ^agst** 1 5 0 n q • met 

t)f*«|fiSi*Jb^?f#&-Pt, fiBRfcf 3 0 0 n m*m 
tg<^TLS? ( !fSL<ti, Il3 00 nm6(T 

5*, ffi{*»gs»*m*ffl^So 0. 5 0/Diwife 

»SLV\ 20 
[0086] *fga^{cigLfcW»is tTF©£*5t>T?;fc 
So 0d^.tfx Si^rO. 3M&%&L±0. 8M&%SU 

Tv Mgi&o. 3M%j-^±i. 2Ss%tcFS' : rr5 

Al-Mg-Sil^TJBS. AltTa, T 

i, Co, Cr, Si, Sc, Hf, Pd, Pt, M 
g, Zr, Mo, X&Mn£0. 2J3(?%gU:°2fii?% 

wt^€fa 1 ma7zmmmcktMi,Ttemw.m. 

A 1 ^SfcMLTtt, W«0. 2H?%*iKT* so 
«, Itay>tttt^f»T»*S 
Cttf*V\ Sfefc, 2K^%«fc9£^£±iE©ffi*iSn;sfs 

£T3±SB«fSJl4{;:*tLTl±, Ta^O. 5«tP%« 
±, 0. 8Jg?%WTfrSA 1 T a-gf&tiK 

»ItLTatU\ Sfc TaOi^WO. 5 IS 
?%©^iPTiWA l^Al-Mg-Si -&^CJ±^.T, 
X; S * 'J > ifnomm b # 3 ~ 4 84 7 -y 5 1 40 
«r"5 8BS±»Sb^aiR* l »6n*. ±15 A 1 ^&*S 
*fS£ » £ L^H/Pte 1 5 0 n m«l 

3 0 0 nmWTT'355. 1 5 0 n mMffiX'ltt&A 1 ft 
*^mi±^+»T'$.So 3 0 0 n m5:Sx.5t, gfttf 

7j<¥73 iR)«fc I? gmftmcmf x, a^ysnom^^m 

■3TEaMIO»Slift»*Hl<*o-CL*-5. Sfc, BUS 

[00 8 7] SSt, AgfcTi, V, Ta, N b, 
W, Co, Cr, Si, Ge, Sn, Sc, Hf, P so 
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d, Rh, Au, Pt, Mg, Zr, Mo, X«Mn£r 
0. ■2JR?%JK±5«3 t %JerF*frA g^tgSL 

ttTi, Mgfl*SU\ ±IBAg^%S»«i:LT 
ffll^5J§-g\ L-l^BiJPti 4 0 n mJ-Xk 1 5 0 n miU. 
TT'^So 4 0 n m*SST*.i<SfiA g T**.StSiJa>S.i^+ 
^TfeSo 1 5 0 nm£rjg;L5£. »i#7j<¥?3|p)ck !3 g 

[0 0 8 8] *«W#6tt±C. A 1 ^©gsiOTtig, A 

%©^;!rati-ia«icii£ B B B mg;&/h2 < u Hi?©!?* 

tT-W^**©^e#^^#Src4t>tc^T'^So * 

u-tz.'fvzs'wmmnQ&i* i x 1 0- 3 p aj-xTt-r 

5cttfg$Ll\ Sfc, 1 0< P a <fc t> S^PM^ 
L<1±1 0 n m/#K±t lTMA ( 8!t)jioxtl5<D 

*SS<-<:ttfgo?U\ 

[0 0 8 9] i8c0W*S*D7C^* 1 M^%.t 

•a-tfeSo fiflAfcf, A MCT a^:2Jl^%gagALfc 

■cx/<y *-r*«ifttifl.«»osih&*«Ji*, #«g$x^ 

■f>X/^-y^**X (Ar, Ne, Xe§) tct^-TSo 

commie. nmtm<Dim&tf.&it&mttn, misto 
±ie©ot^tc. ^*aij«%^*<-r*o««a*i/^««, 

-^T\ A 1 A g ©HE^JBtt W^tt^W t a >y ^ tt le: 
[0 0 9 0] $?>^:SW?^e^i:ll5<f^14^ASfc:o6tc 

<tti ®«^si*®kjp© 5 0 %&.±<omm^t s 

fl&€>» AWfttt'MittM t ©m»tt, itn7>tt<D3! 

#K*#-r**^ic«ij«sns. ±5*f*:wtc«, &m 
<pm tismmms ^mmmmKmx'^ a g a. s * 
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CT\ ffi{«fitt**miLTAg;&tfAg-&&*fl3 
5-&^S^r 1 n mKi 1 0 0 n mKTSW5C £ 

^-r^-fc^sti^-i- a i LT«W5Efcra 

ffi.lcm*-lf s T a , Ti, Co, Cr, Si, Sc, H 
f, Pd, Pt, Mg, Zr, Mo, Xt±Mn£0. 2 10 
JS?%J^±2M?%WT-&tyA l^tfW6nS. S 
ffiJB<OJP*«l nm*»|-Ct4fi!»jl!b«*«5F-f-»-p, 10 

So ftifft£>> Ag»4*«WP»*H/^StiSiWt* 

[00 91] g-&&£l*etA 1 Hr&WB/f * 

-&*3-£T-£3©T\ A l^S^l nm<fc*?jp<. ggftb 20 
itm-fr 5 n m, t < tc l 0 n m^jgilS i: ^fttf s&g£x 
t LTO«fiB««8lfttonSOT»* L < ftt\ SI>fB© 

*5SHfcfeft5 0 SfoT, MA 1 ^MA g<0S?flgt± 30 
XHlM5T»l|»J1?*8l6tf*8. S»M««BRO 

^SK^c,fts^sK»Si: u ±mm* 4 0 n mJ-^± 

3 0 0 n mttTt U ^/IKS-fJf ©JP£<D 5 0 %1X±^ 
f*SIJg*i$s 2 0 n Q • mJ-X± 1 5 0 n Q • m«T<Oi! 

aWRt.#*LT\ U— *-Jfc©!ftiBaMs*<&<. ffiffSfl 
^OSMB, "Tft*>-6e»R«i:*IB»tt»03>h9x 
htf** < ft5£ 7 tciltf nSo 

[0 0 9 2] 3»gqi!|K(^«mtX.9D V Dfcjg 

*Uf, SSMEfcifiK 6 ftl\ Sfe* IS£lSffl 

V-T*j§#J8<^£*l5, DPD (Differential? 
Hase Detection) £fc ft5 h^-y^ytr— sj?j£# 



mmmt , 1 4Tv-^©h7 y<om^mm. i «p t fs 
^Jgips 1 u tiDtb 1 u / 1 top t LT^isns. 1 top 

aSSSBLL, ^IBiiSgP GttAtfJg) ©«rtT<DK#if*U:;fS 
S-TSo 1 14 (iffi&fcft^lSAtf&£?|:ajra#fr& 

swjtosnas&t/ffifisg^raaiifts. s»*t©!itft 
So ±eiea«oasHii[3a««fao. 5JK±T*fttf, fg 

[009 3] m 7 fC N J&StfJft 4 e«figfc*5^SSSt^ 
n S) so (S i O2) zoffiS/I. G eo.os S boss T e 

0.26 tmm, czns) so cs i 02) *>umm. a i 

0. 995 T a 0.005 StJ/ifcKttfcfceDfcLfc. SIOS 
fiT^»4SIS!lfit«rffit,>Tt/->So &S6 5 OnmlcWSS- 
»SOtt«H»T*»4, ±TcD«S/ltt 2 . 12-0. 0 
i > S*fiBti 1 - 7 - 5 . 3 i , StSti 1 . 5 6. IBS 

nii^Bismi (fiamasfcottis-ewj© t-3. 5- 

2. 6i, »J«fl:»©tta«JBT2. 3-4. 1 i T* 
5. Site, Ell, S£2{£H/i. RStSOK^li-tn^ 
tu 18nrrK 20nm, 2 0 0 n rnX'—^t Lfc„ M 

#eT*£3Itop , -Tft*3"6iteStt®<OS*f*fc 
3i<fi!c#-rSo LfcA'oT. ISiSI#a&£W$SfiRrfcgftRg 

[009 4] 07 OW-'WflfaTtt, m 1 611^:, ®}7f^ 
n = 2. 12© (ZnS)» (S i Oz) aoStUc. 
CtOt*. ^1 <Dffi/NBdi«ffi|JP5 0-7 0 nm. ^ 
2 <0^/JMii d 2 200~220nm»CftS„ Wfc 

i ummmmit. Rmwits^tmmv&tus, mm. 

S<S/J^KJP« , du d 2 tC2. 1/n «r AHttKf « I? 

1. 8—2. 3@aT*«D, dili60~80nmSS 

Sl«li<DM$n*'l. 8 £9 fc/h£l^ 

TU 0. 5*jSift50T'5f$b<ftl^ 5J»tC, 2. 

3j^±i:-rst, «M^©E»*«'fi<&»j-r*2 o% 

»CftS<OT-»SL<ftl\ 

[0 0 9 5] *^JC^5fiB@SS©fflfiRi8HT«s 0 7 

t±m i ummmmit 1 5 0 n m^Tict £*s<o^ns 
Lf. ftiffte., iiffi, mm#&mm<D7>/*vj>mica. 

SfiScllMJSttJS^ 1 5 n m/#T'$>»?, ^OfiSclKtC 1 0 

fc, ^P^t!l<OlrSffl*^L<ftS<OT'^±t» : SL 
<ftt\ EP^. 0 7^c,t)^5<};3tc, S^ttmS© 
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Bfdo^SAdfns^, Jgl Ott/jN«diifi«T?fe, 
fg 2 <Dffi/JMI d 2 iSttTt *> ft U 5 o 

[0 0 9 6] «il±OHJP»flJt4x ii^tfdotc 

»LT±2~3%aMS— ttOH«T*S. iot, do 
&n*^(3£HJP<D£lMBA dtt/W<ftD> rVX^ffi 

M«s^iiit5^e>n ar2os/jmd2iB«o 

GflUItt, 1 0 0ty#ifiT$5^5 0 0-6 OOt 
3^»*U\ 5 0nm*SST*t±. ffiS*»t?ig-r^S« 

[0 0 9 7] *»C, *«t»t«*fflt^fc»S5Ll^aE 

* (Tttw*Dy*mB % n*i2£U:osa» . mm 

[0 0 9 8] 

[SC7] t/iT, aiT, (fiL azT, 0 2 T\ • • 
aiT\ 0iT\ • • - x a.T\ 0.T\ 772T 

[0 0 9 9] (TcTcU mli;^l/X»|iJ»Tm=n- 
k. kttO<k^2ftS»»i:'rSo £fc, Ii (ai + 
4- tj i + 772 = n t U 771^771^04^^^ 772 
litiz^OftSSSSu 0^771 + 772^2. Oi:t§o ai 

(1 £ i ^m) ttai>0&*jj!fti:U /3i (1 ^ i ^ 
m) te/3i>0&3^£U Zai<0. 5n^T5o 
ai = 0. 1—1. 5, 0i = O. 3 — 1. 0, 0. = O 
— 1. 5 t U ai = 0. 1—0. 8 (2^i^m) £ 
■T^o ft*5, 3^ i ^m&£ i IC&^T a i + jSi-i = 
0. 5-1. 5<D9SMIC&*) S fr^ i\C&Z>-f-~l£t 
t5o ) OJIHc#9JU ait (l<i<m) ©B#fiflrt 

S^7-PwOfBfi3tt*HBJI*U 0iT (l^i^m) 
©B#Bflrtte*5^Tl±. 0<Pb^0. 2Pe Cfc7£U 

[0 10 0] ±3«<oaE*fc*IHa^«rt3f*ffli^Seii: 



<H3m/sH8m/s, ESyfeff<0» 
. SlCfcO 1 m/sfr& 1 5m/s©/£l^S»jgfiiEHk:*3 

iBfeStfRTfigifcD. 100 0[h1W±^IIU-/^ 

*SSIBf2»*^a-r«fc«)tC«s &S3 5 0-6 8 0 
nm<OU— *f— }fct£-A£\ BHP&NAtfO. 5 5tLb 
10 0. g^TO^UvX^iiLTfESJIJc^Sti-Ta 

[0 10 1] J;D^L<^ NA^O. 5 5Jfit±0. 
6 5ttT^t5. NA#0. 6 5^5^, Jttt©« 

DVDftif, 0. 6mmggOf^©lfi^lTM 

NAtiO. 6 5ifitf 

ffiteES^^-fcgaBS-SSCfc'?. /<«7— 

»Tfflflii:— »-r«ieaB*ai\ 0^771 + 772^ 

2. O^ftSjEHrtT, flSHdjiT*!!*, Stftlci|i 

[0 10 2] ^ti, TlCjECT 

30 *>&3 0 «ftOj5.= 0fcLtt)ctl\ 0(1*. If, EFM 
SI^T3T-1 1 T<0^—i7(Oo^> 1 1T7- 
4\ XttE FMy7^BWT3T-l 4T^v- 
^<D?^1 4T7-^, fflDft^T- ?<££MtfSML 
.^■r^^Ot?, MO0.«ft< LTH«il*H*ftftlct 

o*»s d v DiftoneMttfl^s j; 

40 [0 10 3] ^fc. /W7X;^7-P bO;*;^^* 

2*WW9lcJB»bfc»*0, BK;WP 1 «HRHL 
fcflatTOffl*«fl:-p«a 0 (a) tiPb = Pe^bfc 
J§£\ (b) tiPb = 0iLfct^T*«5o 09 (b) 
Tte N *7/^EMO^W7X/^7-P btflJfcA,2 
OOftft, TL* ttIW*0+«MSt>ja*-PT*«t), j!p 
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^tmci^TM^nSo -75". 0 9 (a) T*H\ * 
:7/<;l/XKHT?fciB*>*7-P etfi«JftSft», 1 
iiOfBg^;l/XP l MH*0?H|iatt#il< . *7/< 

[0 10 4] *^OJKf*fcl»l,T. 0 9 (b) ^ 
ftCfc-W&So *SSW«{*oe»/Bti. BUS 

*sw±. tt«ffciasT c »cis^^Jtttw 

MTL' *WWrsct-eil»Sffc*SiS^^U:«HiJ 

[0 10 5] GeTe-SbzTeslfcTE^ 
&T*fci\ H9 (a) , (b) ^fnOfiS7n7 7-f;l' 

it^ffiiio^ e B H fb^|H^si:t#^?>n^o GeT 
e-Sb2Te 3 n, Pb<PetLT*7^;V7*ffl 
WI*yW>«(ltf8l*tM^ Pb/Pe 
£0. 2t?2>£, TcififlFTfOttJMt^fflWStl-r* 

S{kt±(5fcA,SjS^^:^^#^e > n5<DT% Pb/Pe 
^0. 2tt50tf»$L^ 0 S5Ui«t«*«l*: 
OiPb^l. 5 (mW) £ LT> 

[oloe] mstDswxftpttmc&^T, mc, m 
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iaofc»»cw«^iiB*R-r*. **i^w\ «jh»<d/< 

[0 10 7] ;^l/XO«5gil^Py*aiT 

^S^r^l 0lC^T o (a) <0v-^«aW-r-**f3 
»fS(RO/^l/X»#J#ffitLT (b) lCm=n-KO 
(c) lC rn = n - 2 ©H^^o (b) , 

10 ( c ) T*i±m*mmc?z>tctbicT %&mLT^&o ^ 

■fftfc, at (2^i :Sm) Sl/jSi (2£ i 1 ) 

& i IZk^-f—fctL, ai^Oi, ai + /3 i-!=l. 0 
(3^i^m) i:LT, ai (2< i^m) OfEfi^;!/ 
XOSWB*^n-y^/^l/XJc|f|«8?-a-So Pb^ 

!4^7-PrMi:ict5L^^ nitt*lBflMfc-r 

20 t>ig/V7— ^LTtctK CflD«fc?ft/<rt/*li, 0 1 1 

*c^-r £ -5 ft 3 a<oy- b ssiiuK £ & eoraeoajfe 

[0108101 l i4*saaofB»^ffiJi:«fcS^^;l/XSS 

(b) tix-^ff^Tfet), caK^xss^iaii^o 3 
«©y-h«£@Kfr&«£-r*y-h«*§ (c) Ga 

tel. (d) Gate2 v (e) Gate3T$l, 

T\ *56H^O^;l/X»Slj73j£^3tJ5KT^So Gatel 
so ttlBBK^XSS^KIBoi TO*^ Gate 2 tt«tt 
^XaiT (2<i^rn) 

^V^^^o CCTv^l/Xipgai«2S i 2mJc*5 
^T-Sftac^t5o Gate 3 li^y^l/X^E 
RB0iT*5££f£o Gate 3^V (U*S;l/Bf) <D 
flliPb^U ^^cor^ O^Wfi) tiPe^i 

tft?€So Gate3J:Gatel <DiL*>±tf K> fc*|n]8l 
Z&2>(Dtfi&^ 0 G a t e K Gate 2t±^tl^tlP 
40 w«:58*^^S^ GateK 2WVOi:ftiGa 
t e 3tC«jfe*r^o Gatel <DiIJ£B$|H T i a u G 
a t e 2 0if3gBfBB (T1+T2) ^ ac^Jg^*TnCf. 
Bll 0(DXh7f'>-^T'tSc 
[0 10 9] CCT% Ti* 1 T&Jik*M£. H 1 0 
. (b) (Dm=n-10l^;l/Xi:*D % 1 T*i^ 

itii^;i/7oa%-ise>ttf, bi o (c) <om 

/3.-2 m=n-10^Dfi<«C«, 

so sjifflWfcLT, i?£HfflD vDtn«tt±"oiEatt« 
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ft«*»*ft»k:tt. TEo*5*iBa7^&/B^sc 

[0 110] "Tfcfc^ ifcgtf 3 5 0-6 8 0 nmCQft 
BPftNAffO. 55-0. 9©Sil^VX^lL 
TCa«fc:*5t**, x-*<0eaS£*fr-5JttiEa75- 
ST^oT, m=n-lMm=n-2, O^Pb^ 
1. 5 (mW) N Pe/PwtiO. 3tt±0. 6J£-TF£ 

-r^o fit, 

on = 0. 3— 1 . 5, 
ai>ai = 0. 2-0. 8 (2^i^m) , 
fli + Jw = 1 - 0 (3< i ^m) % 
/3«, = 0 ~ 1 . 5 

[0 111] Pe/PwOM-ScS^C^ti, /*»7 

fc*fcttiH£^?--fe;*:*< UTJB*Rri6ft«H*Ittf 
Sfc*T*S 0 Pe/Pw^O. 3*SiT*l±, SlCPe 

[0112] ^r, xmiicffito&m&cDm&miz, a 

ax<0. 5niU ktf/h£^(3£ (Z a O /n%« 
^S-frSilt^gSlK tftfe^ k=0Xtek=l 
THi (Zai) <0. 4n, k = 2 Tti (Z a i) < 0 . 
5ntt5©WSU\ SffSlXte. <I <E> <fc 5 &f Ha 
'WX^ffl^ffifciftii 3m/s «±T©*— 94 h 

icmmir&tttbic^ ^mmmmce* csb y Te 

i-y ) i-x lc*5^T, #tc y £rO. 7 2£<±> il7m 
/sttJl-e©*-^-^^ McttyfcO. 7 4tt±^t 
So -r*fc>*5. Sb/TeM2. 5 7J^±. 
L<te2. 8 5W±OSbU'yfi:tSo 
[0 113] ISa«ffljS)c*COcfc-5^S b 

HPF 8-22644 J§£«l«:fcJ\ S bo.7 T e 0.3 Jfi^ffl 
g&tf I nfc-eftT* 1 OK?%SS!jSJraLfcA g 
InSbTeE«l#E«?hT^« 0 LfrU COA 
gInSbTeE8!TSb/Telt*2. 5 7K±i: 

nTOv-^^rfB^-r^tc, H5i2m/ / s-5m/sCO 
SHlC&l^T. i£S6 3 0-6 8 0 nm, NA = 0. 6 

&?%Wr&*m?LZ>o *»wisa«o— wtLT, A g 

0.05 G eo.05 S bo. 67 Teo.23 (S b/Te = 2. 9 



1 ) *m\,\ ±f2A g 1 n s b t etzmmo—mt l 

T N Ago.05 I n 0.05 S bo. 63 Teo.27 (Sb/Te = 
2. 3 3) ^JS^So . 

[0 114] *»W*Bja©Ka*fc_fcKA g InSbT 

IIS* lOOnm, ea«« 2 0 n rru fg 2 
2 0 n m. KSifJifc 2 0 0 nmi:U <,vfn fc 0 i « 
10 0. 5mm (l^i^n-1), Pw=10-14 (m 
W) N Pe/Pw-0. 5, Pb = 0i:t5 o £<D£ 
t£3fc<DAgo.o5 I no.os S bo.63 Teo.27 fBa/lT 
a 1 = 0. 8 — 1. 2,ai = 0. 4 — 0. 6 (2 ^ 
i^n-1) # * a 1 = 1 . 0, a i (2 ^ 

i^n-1) =0. 5, 0»=O. 5tl/ci^ lai 
tenk:<fc£>-ro. 5n£&S 0 
[Oil 5.3 — £\ #5SBO'A go.05 G eo.os S bo. 67 
T eo.23 mSMVlts ai = 0. 3-0. 5. ai = 0. 
2-0. 4 (2^ i ^n- 1 ) fftff&L^mmt&Zo 
20 £DMffc#ttCteai = 0. 6, ai (2<i<n-l) = 
0. 3 5t+Z£ttfiV1*Zo n = 3<OB#. 

Zai^O. 32n£&iJK n = 4J^±m Zai = 
0. 33n-0. 3 4n^^:l)o c^m^, 

-*/J>;* < L N *KW*IBa/^l/XHH««pM*Z a 4 < 
0. 4 n £'b2<?&££&T*Z2>££%mLT^2>o 
[0 1 1 63 C<OCtlC^0, WT^SWtnSo 

(1) ^w-tEa^j:sfHam^D D a M^ft*ffiia-e 
s^^^-fBaoBBH^a. fEa»i*:#*5*isjte 

30 ^ < & 9 -r ^Tiea/iic c$>%ct ic&m 

So 

(2) sBgu*--^— hmz&ifz&mtDm?*-- 

«±0*v-*«4f. *«OCax*;l/^-"Ba«OW^ 
(Zai) /n«r«^S-BrSjai*^«l\ S£-pT, ^ 
^^-y*»^t^ 5 in/ s ttTOfi«a-et), JStf* 

[0 117] *»fflT« N -9 t«L^;^7 
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ex (SbyTei-y) 



T<5«« (0. 



0 4 5^x^0. 075, 0. 7 4^y<0. 8) t 
tr\ 3m/s- 8m/s*-atrj£»BHO«iaa[T*— 
&lc4o^T. m=n-kOk^tU *— 

P w, P e **ti?n<DmM&T*BM\c&-D& ? icmm 

[0 118] *SH8TI4S6k:, DVDOil2p|? 

0. 3 5 — 0. 4 5 ^mt1-5l^SEFMy7X^ 

B^SM*ti3. 4 9m/s7$5, -rfcta*. ijfitf' 
6 0 0-6 8 0nm©M, PlPSNA^O. 55- 
0. 6 5<D*JWU>X*au »K«:^bTlE»JBfe:* 
7t£-tf\ ^S^rO. 3 5 — 0. 4 5 /im(Dli 20 

n& l -l 4<Dfi»£U m=n- l P b&0 2 

Pb^l. 5 (mW) 0«11?«afcJ:6f-gi:U 
Pe/PwiiO. 4-0. 6©IBH-Z?»afiJCJEi:Tg 
ffcbdSfcOfcU (i) EWd»*3-4m/s(!D« 
BlC*5^T^ Ilp^Dy^JI^To^U ai = 
0. 3 — 0. 8, a 1 ^ a i = 0. 2 — 0. 4T$oti 
IC^^-r— ^ (22i2m) , a 2 + /?i^ 1 . 0, at 
+ =1. 0 (32i2m) . p m = 0. 3 — 1. 

5£U aiT (1 ^ i <m) c0»#P^rttC*5l^TtifBii 30 

'V7-Pwi©ffi»%*js«*U (i i) eatt&ft6 

-8m/sOfEBlc4o^Tki\ I^^P7»*To 
/2iU a* i = 0. 3 — 0. 8, a' 1 ^ a * i = 
0. 3-0. 5T*oT i tecfc&f— 5£ (22 i 2 
m) . a' i + /T i-i = 1 . 0 (3 2 i 2m) , /T . 
-0 — 1. 0^L, aiT (I2i2m) <DB$fSF»3fc: 

^ a 1 i>a, (22i2m) Tfet). 0. 82Pwi 

/Pw2<i. 2T««3ttca*ffi'c«ao 
^HKJCcfcnif^ sii o(o/*)i>xft$mm*m^zm*) ™ 

co 1 19] Let, «6tco2 + ^i = 1 . otm 

n £ LT 1 i5r*& 1 4 $T0t^T08a%tSi& 
B*4ft<. EFM^5XCTTtt, 3*>5 1 1 & 
tfl44k5, (1, 7) RLL-NRZI (Run Leng 
th Limited-Non Return To Zero Inverted) fS^Hk^ 

m*Jifev&z> 0 fea«**--5efc-r5fc«>fc, - 



fT^75^ (constant linear velocity, C LV^S) 0} 
r>^5^ (constant angular velocity N C A VS^) l£ 

9>f h^rfr -5 ZCLV (ZonedCLV) 75j£tc*f L 
Tfe#Sft"e*^ 0 3t-r-<X^<OiEgti, 86mm. 90 
mm ('»^CD^X) . 12 0mm (CDt^ 
X) , feSl^il 30mmO^IC|^^ fEa£B£ 
t4*i2 0-2 5mm^i*6 5mmi6<lcR^ o C 

[0120] — iftlc, i««S«OT-*«fB»k:fei^T 

[0121] — *&w<bmi*tmmjjm<Dm<&# 

mm 1 0 m/ s fitTT*tltf , C A V^S^ ZCLV 

[0122] *rat)t>> wffi^Eawas^-rsjt^w 
t?o«5istf 2-4m/ s ^ao e »««*nja -coa 

MJg^6- 1 Om/s ta*J:5fcKHt»«BI(E**, 

iy-^oTJ^aaft^^suTiBa*** 1 ^!*— 

>^6rtJa % /— Vfc^oT, Pb/P eJt&r// 
Xtt a 1 ( i U 1 < i 2m<D'>fc < t fe— O) 

as<o*i»<*c k««T»*S 0 **5, a» ( i 1 2 i 2 
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MtaSL^o *©ISHe x Kaffl««r*a7?ieok:pffl 

«Wte»t«*»± o fenfire* So 

ZmpV-^t U Iq^V (TcfcU qtil^q^ 

ave , l*HaS^<V q > B a X , »'N*IS**<V,> 

^rnmln T<i£TZ>£, < Vp>ave /<V1 >ave it 1 . 2 

— 3<D|EHT£oT. < Vq>max /< V q >»in it 1 . 5 

ttTit8^»SLl\ HI— ^-yrtWBTjfny 
^^l/X»»J*ffiT*^^-Tfr S«a«SH«*343trfe 1 . 20 
[0 12 4] fltv ra— V-VI^THi, co q , TV a 

1, j8i, Pe, Pb, RUPwii—mv$>*)s mm^- 

^OftfI^g$n.ln Tq<Vq>ave it 0 . 5 mHTT' 

T q <v q > ave tel ^q^p&S^TOqlCftb 
TK«£— ST'&tU frO, m=n- 1 feL<tim=n- 

2, ai = 0. 3—1. 5, ai^ai=0. 2 — 0. 8 
(2^ i <m) \ ai + j3i-i = 1 . 0 (3 ^ i ^m) N 
0<P b< 1 . 5 (mW) . 0. 4<Pe/Pw^0. 
6ftZ> 0 lcT\ m=n-10l^ ai = 0. 3 so 

— 1. 5, ai = 0. 2 — 0. 5, m=n-2^^^ti 
ai = 0. 5 — 1. 5, ai = 0. 4—0. 8^t^c^ 

[0 12 5] /<;l/X#ffl>frffi*4, WTOffiWJfcRiJoTR 
ftS«CfctflBT*« e ^/-Vc^tcPb, P 
w, Pe/Pwi:L ai. 0 i , jS-teRT^T&t), ttJB 
y-Vfr&^y-VtC^oT. '>fc<£feai (i 

>C*^c0aiO^Mti0. 1 T£iJ#feL<li0. 
0 1 T»^tSci:^U\ CCT\ SftJHV- 40 
>"eo»*^a^^H»Tpfc»LT. 1/1 00S* 
©»ttOHSH«^-X * d >y ^SffiHBtWin-r * d 

(<V q >Bajc — <V q >«in ) / (<V 

[0 1 2 9] teffiTz T&vlc y— XDm%:&:Zb £ 0 *f& 

t>%^ «V q >Bax — <Vq>«in ) tf (<V q >niax + 

<v q > a m ) (01 0 fgqV—Zs 

<Omit, r q >ave 0± 1 0%*«O*gfitS 

*T#WS«ftafe©fcTS. *5»SL<tt, «v 

q >«ax — <V q > B in ) fr (<V q >oax + < V q >«in ) <0 



T% -T^TOy-VJC^WSTqZi^SiJ/^l/Xfi^C 
<o^-x * a * ^ £ LTfg£2 c £ tfi RlftgT 
£>S 0 D VDT^ lj»iS"roS^n^^H«?att2 6 
MHzifitSS^ Si^2. 6GHz@jgO^-X 
^D-y^Hftgu I«tt-ffi / >4<T2 6 0MHzlg 

[0 1 2 6] 2£tC. KfBS«B«^^»SPwO«*ffi 

^rPWmax . S/NI^rPw.in £TZ> t P W«x /P 

Wain ^ 1 . 2£U Pe = Pw=0. 4—0. 6, 0 
^P b< 1 . 5 (rnW) £T Z> C ttfT^ Z> 0 CftlC& 

w, Pe/Pwtt, Pb^^iT, 'Vl/X#»J#ffi 

w^itsc^T% -r ^TotftiifcWiC'r sett 

[0 12 7] *»WtC*3t^T«, fEa«pJC^^N-y 
LTfBS*fToTfc,&^U x^X^lc££>fr C#>IB« 

-Vi:U »qV-V (fc/cU qtil^q^p^S 

») tfe^aftaac*©,. tosis^< v q > ave . 

^^:^3lJS[ ; &< v q >»ax . ^/J>SIMJS[^:< v q >.m , S 

T q ^t5o Z C A V#5£lC*5^T*±. GAttftfttf « 

IB^-r- ^ Ogip ^ a >? T q «r/h^r < *T S C ^ tf^S 
T&So "Tftto-S, T q <v q >a W fr 1 ^q <p&S£ 

T,«:gfts^Se cct% rntit, ±\%mm 
a t — as -r s fc a6 tc . 

[0 12 8] 
[»8] 

>«x +< V q >.in ) < 1 0% (2) 

Tfe^^o fecfc&tf, 30-4 0mmi|@O 

[0 13 0] *SMa#6®*Wlc < fctitf, igv-^S 
0. (2) 5S**fc*tf, ^-y^Offl 

ti^U-<;l/Tfeofc 0 H±2 0«D*fttt, CSttfSA 
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mizmZTctblz^ SW£aKv«»3. 5m/s, 
I^D^«T^3 8. 2nsectUci:^ 

«Vq->max — < V q >min ) / (<V 

[0 13 2] *S§fc£fcl£&5&l\> T&fc^ «v 

q >»ax — < V q > B ln ) ffi (< V q >max +<Vq >min ) CO 

< r q >a^ cd± i %*iaio^gfiiBs-e^i ! fg^nsfe 10 

Tq < V q >ave = V T 

[0 13 4] t*D, T q <v q >,v *M ^q^p& 

tfRT^£&t>. C L V^DVDyi/- Y-£<0S& 

[0 13 5] lH©«J:?^ft0^i:T\ DVD 20 

&ft#6 0 0 — 6 8 0 nrnfiD*^ gBP&NAtfO. 5 
5-0. 6 S«*^LTIS»»- 

SfiH«<0«rt«*^g2 0-2 5mmOBHk:»t), X 
j^S^i 5 5-6 0 mmOKHfcS D ^ *rta(Bll/— 
VO¥±9iS5SjS^3-4m/s^*t), *q!/-> Gfe 

¥*§sijSje*< v q > a ve , mjM&&*<v q >™ s s 

'J«5Sfi*<v q >.in , S*P^ny *g#i£rT q . 30 
^-^WIWfi^^n B i„ Tq^-T^^. nt±l-l 4 
OfiSt$D, m=n-lt*5, <o q . PbStfP 

e/Pw^/- VtCcfc^-r— ^e&tU Tq<Vq>ave 

[0 13 6] 

B&l 1 ] « Vq>«x — < V q >ain ) / «Vq>»ax 
+ < Vq> n i„ ) < 1 0% 

[0 1 3 7] *»fcU (i) »1 V^->k:iS^Ttt. 
a'i = 0. 3 — 0. 8, a'l^a'^O. 2—0. 4 T* 40 
^^Tita^f-^ (2<i^m) . + 
1. 0, a'i-hjS 1 !-! =1. 0 (3^i^m) kU 

(i i ) Ip % /- VlC*5i^Tfci\ aPi =0. 3 — 0. 
8, aPi ^aPj =0. 3 — 0. 5 oT i ^<fc £ 
"J"— £ (2^i <m) x aPi + /?Pi-i = 1 . 0 (2^ i 
^m) £Lfc£€?, (i i i) V*— VlC&l^Tte, 
a l i^a^i^aPi (2^i^m) £U a<hte, a'i£ 

[0138] ±CE»fiR«0«rtJH**a 2 0 - 2 5 m 
mO^BtC&tK «flJS#¥&5 5 — 6 0mm<DMr so 



TIE (3) S 
[0131] 
[&9] 

>«** + < V q > B in ) < 1 % ( 3 ) 

©W§o C<Dfc^ Eii^2 0 0lJ^±^> 
[0 13 3] 

C»i o] 

(4) 

ESSH«0^g«tt*5 3 0-4 Ommta 

5c fits tVx**«i*jjbio»i v/-vjc*5o>t< 

vi>av, = 3~4m/s fc*5<fc?K:3|fcafiTlHl<E£ 

DlB»*f5V\ fflOy-V (2<q^p-l^Sq^/ 
— V) JCOl^Ttia^^a^i^aPi (2^i^m) £ 

aiiOffittO. lTfeKttO. 0 1 TSU^TK^-rS 
CWISIK #£L<ti, a'l^a^.^aP. fete 
U a 1 i>aPi) ^t§ 0 
[0 13 9] Pb. Pe/Pw, 0u 

f^o #SL<W\ C^Pe/Pw, Pb, Pw, 0 

11, ;W7X;^7-P b&&*TIB«L&<Tt>.a^J§ 
[o i 4 o] ify hyijfcL<i*»SJBfc:«fc 

[0141] ±12^^-5 y-vcT^JcfBS/^l/^^ 
?f57&U*. Z C LVSS (Zoned C L V) T*t> 
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JSvou tOhtv out /vm tfl . 2-2W5s ai = 
0. 3-0. 6 (2^ i ^m) &tf/3»=0-l . 5 £ 
U *aaSlCj;5-rrm -ai + j3i-i (3^i<m). a 
iT\ Pe/Pw, MPb^-g^U ^jiStCiSC 
Ton (2^i<m) M/M^^ft^ctiC 
£ D ft Z C L V fB»««*¥S#lRl 

o««oy->t»ii]t5 c t *± z c a v^sst h«t 

£>3fr, >|*rCttC L V^-h\ EP^ISMS— 10 

[0 14 2] £<DTctb, *3S»i5»7?ffi*Z C L V*S 

T\ !^3-8m/sOl2aBHTlSfRRrfer*S*>6, 

it«w^*i^/->a^»»j-rs z c l v*3S»jiifflT» 

-^Ol¥^P'^MT q ^ T q <v q >av e ^rqtC 

[0 14 3] ^LT> #!/-V^^T, «Bft?nfc 
E«K;l/X»«*tt*ffl^^S 0 -Tft*^ ai = 0. 3 
-0. 5 (2< i <m) Rffj. = 0-1 5tU i 
iftftlCcfcet* m, ai + 0i-i (3^i<m), aiT, 
Pe/Pw, StfPb*— SfcU ^JgtCJSCTat 

±»^fc, CLVM ZCAV7S3S, S8W4ZCLV so 

[0 14 4] -Tft*>%, »Affi«7lcfBfll • »*«JBi: L 
3M«»*13»tttti: U ISv-^lo. 5 M mttT 

[0 14 5] 

Bftl 2] tjiT\ aiT\ /3iT\ a 2 T, 02 . • • 

aiT\ jSiT, • • •> a.T, 0.T\ 772T 
[0 14 6] (fcfcU mtt/WX^JRTm=n- 
k. MiO^ k<2fc3M&£*r3o Sfc. Zi (ai + 
jSi) + 77 1 + 772= n £ Lx TjiteT/iSO&^gL 772 
772 >0 0^r/i + 77 2 <2. OiltSo ai 
(l^i^m) tiai>0ftSHai:L. 0t (1 < i < so 



42 

m) &0i>O£:5#i&h*rS o ai = 0. 1-1. 5 X - 
01 = 0. 5—1. 0, 0 n =O — 1. 5£U 2 ^ i ^ 

i lc3o^Tai&i0. 1—0. 8 0®H^Cfe^ N 
fro. i lc<fc6>-f— 5££-rs e **3x 3^i^m&3i 
IC$5^T a i + 0 i-i & 0 . 5 — 1 . 5 CD^ffllC$> 9 x fr 
O, i JciS-T— ^^fSo ) <DHBte#9JU aiT 

t«Pw>Pe *5E»/<7- p woiBaje*Ba» 

U 0iT (l^i^m) OBfHrttCfet^Tti. 0<P 
b^0. 2Pe (TctcL, ($ . T lc;fc^TfcJ\ 0<Pb 
SPe^&t^S) 45^W77/^7- P b^fES^ 
SSftfU Mm&lC&ZiTm^ ai + pi-i (3<i^ 
mK aiT, StfaiT (2^ i ^m) ^— 5££ U & 

[0 14 7] ±a 

OZCA V^KtiZC L V«5S«B«U 

T> ^<i:t>3^i^m, »£L<t*2:S i ^m*C;i3 
Wai + Ji-i S\ ilc j£ ft ZCt 

IC&*D, /^;l/X^IslK%fB»SffcT^. fro. ai^rfg 

z>££tfT*%z>o mn, fli + Pi.i =1. o£*r& 0 c 

0 «5S) . ipBai T<0l^S^;l/X- fl (Gatel) 

»«EfS*aoiT (ad) OHSS^;l/X*«fti 
(G a t e 2) It?t7^;^li3. 
T*»i!>5G a t e 3 0*fiatj£i:TSft?*htffi 

[0 1 4 8] CCT\ ftlBfRKWC^ai^IHa/^^- 
^rPw-ax , «/Mg»/^y— «rPw.m ^*T^>^^. Pw 
««* /P w»in ^ 1 . 2, Pe/Pw=0. 4—0. 6, 
0<Pb<l. 5 (mW) £T2><Dt>W&lsi,\ 

<Omj?*— zs%W5<*rc#>lC, m=n - 1 ICjS^TltL a 
i<0. 4n^U m=n-2tc4ol^Ti±Z ai<0. 5 
n^*T^^fr»*H/\ 

[0 14 9] ^-^-^^ h^O«»«it«t 

)5 H n <0^Ofii:L, Ca«G««*c±&-rP b, Pe/P 
/ >4<i:tPe/PwJ:L Pb N Pw, aiT, a> 
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[o 1 5 o] s^t*;*, m*mmmtfm>mmm<Dfe 
as*-?-?*™*, +#\cnmtti%m*ia,R&m#L-o 

^%«>qTllT«a. CLVftSOS4*«DVDF5^' 
[0 15 1] ±^<D<tpfCbT. SJgT-^g, JS^tt 

zca vttv-?-?&&m-zntcmmz, 

D7*Tri: titf— ScTS <fc -5 &C P L L 
(Phase Lock Loop ) T^aSlCfc t) ®$xMm$mT 5 C 

^ nfftlT-fe 3 £'><D«l5i<D^ & -v * ;Hf -y 

[0 1 5 2] #k:, ±T©V-^T"«®^-^M^0. 

»HI**» 6 , P L L mWlc <fc S C L V !s|iEI§]»§tf jifiKS 
tl5o IrIB^Ic. aW2 5~2 7MHz<OffiHtfe5 
BStS-r-**n>y*T r*^i?n> CO^a-y^tca 
"Sl^T, !/->MO*»*«li-r*Cfca<, CLVfH 

-^t^n-y^^T r/2 J; 5 fcllHllElfUWItfjtfiKS 

LL7^te±SiaeraJB«9©J^EIIS3?U\ BBc^fcl 
OD V Dyb-t-f'D V D - R OM F7^7T'OM 

[0 15 3] Jt, *»91ttttti. E*rtS£W©£T© 
«^Wtfc*^T DVD t©S^S^14%Bi«-r S <_ i 

a^HlfW?!,^, SWfcffiffltSDPDSTO 

T»»?* % /•r>a7';H^S^i:&3A/ (8 
n) .fcOSK-f S&gtffcSo fc^ A l±£S(*T<<Df? 

[0 15 4] Sfc, ff£(H§#14fc:O^T«> iS^C.N 
itzmztzlblc li^M&M od^O. 5 W±T'fe 3 <Dtf 
fcfcU Mod 14 (DCStffOiV^D 

-7©iR«) / (DCilSffciy^D-rolt 

fit) t-TSo $f*LV">»S!£«d = A/ (2 On) ~A 
/ (1 On) T**. A/ (2 On) iO^tfTIi, 
f2fpu$©:/-y -> a :/;HI^aVI>S < & D "f €fT h ^ >y * 
V^-jJWfr A / (1 On) £!3?Sf<Tti#f 
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SMfi^6 3 0~6 7 0 nmSS > j»b>X^PIO 
UlNAtfO. 6~0. 6 5t'tt, rtgg$a25~40n 

[0 15 5] *7fc, D VDfcHS«©S«%««-r*k: 
14, jS©e-y^%0. 6~0. 8pmtt5o *7c, it 
fcf-y^O. 7 4 /jmttSt, DVDt©SM* ! t 
tl^'Tl-'o SHetiO. 25-0. 5(imT'^CttfM 
SLl/\ 0. 2 5 tim^Ki^hy-y^a-yMmm^'h 
io $ <%!)t?tL^. 0. 5 iim&K>fc^tWm<Dm 

tt, EWtRIIWffTtS, coi^ftiWtifc*^ 

^SK$%R L a t LT, R G a < R L a tt^tctblc 

[0 1 5 6] WAtfD VDfc5&1f££3fca6fC. jgfcT 

20 0. 3 7 //m<fc!?R<,-><li;tfii?£Lt\, — fE^BU© 

^RLbttSi:?, ±teRGa<RLa$x.rSJS-rn 

4~0. 5 (imttSCtf, SrtfcfBaJ^nSlfSS 
v-^©iAg£j£«\ £Hft**«>;fc*>, ->*y?^«T- 

trs<ii:^fe5 0 St, ctizmiat. *fBS©#s£i- 

so Lfc^^-^l/ (wobble) tfJgfijt^ti&C 

tei3iWffl<oM^«{t»m^5 0 si«efT©ts*gi4s 40- 

80nm (peak— to— peak ffl) T*a&5 C^tf 
L^o 4 0 n mmfiVltmWfi'bZ-t&T S Ntb*^ 

[oi5 7]$^ic, Kteff«ift»f»*«aitti:b 

*m<Om*£5v -y ^fl^T^^S-ti-SC i: &T-€3o 

fc«fl»x«K«»k:K5£L, T-t>mm$.ft£ corns 
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ztir^&o cLvtticm^zmmcjs^xi*. pl 

o^^r^^S (f-o ^0. i %Sfi) x- 

-^>«r«{t*-frS 0 10 
1 0 0/T > f wo ^ 1/(1 
[0 1 6 0] tt^o mc&'VtZCAVmcfS 

a*PJM!T w q <0{g$fcfc L < tt*Hk£ LT$£3l*£L£>Z> 

wo t LT£j»S*lSS«P* DyjrtK tt*0«fgf»JS 
ci:*«T** 0 coHKc, (5) 

mitir*ttttMg/mMiiL£ m r&t. av— vertex 20 

-*a»*Py*®^JWS«fc*S. ^UT, 
cT£fca**n^*Tq*£{fc;;*-a\ TO/^X^W* 

i\ zca vA3acoy-v#wo— «tLT, 

TP, K?t^«^Two £?%£, 55<6OTfc: 
[0161] 

[Sfc 14] 2« , TP=a* Two • vo 30 

[0162] &%>m&*:mrz'?&oiz'?%£ > mmr™ 

;WiiSD*r^Ci:tC^Sc fLT, Two^ B*P*n 
= mT (m&g$8£) i&oTt^S C fck, TwoA>5 

mtt3fi(ttWk:ilK»7*a<Tt><fc 40 
<x ±5%S*OftiW:B : ST*S. 
[0 163] TP = 0. 7 

vo=3. 5m/s, T=3 8. 23nsec, n=l 
£?%>£*. m%3 4. 7£&t>. i6<ttWfc:**7VWa»i 

Two = 3 5Tfc-rn^ — H<rfcics-$ns**7;i'. 
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ifS^ (1/T) fcb 1 0 0^1^1 0 0{g. 

<o«sH-e**iar, mmwahSMk* tvtcztircv*? 

Tfe+#ftttSWB|«t?*S 0 
[0 15 9] 
[»1 3] 
00T) (5) 

[0 16 4] *^(D^fflWI^OV^T^fc^ 

fcf. 8fi3 5 0- 5 0 0 nmOffeU-if-3ti:NA = 
0. 6«±©3tt»JR*fflV>fc. *B^->fitfO. 3^ 

sstt^rt-rnif i o n miaai^fffs li\ 
aafrsi&fi^ftD, m 2 umm<Dmm* 5nm 

£fiS*T«KTSC£#^T*5 0 813 50-45 
0 nm^U-f-Mffll^l^, 1 0 nmOT^t 

[0 16 5] «t»HIOSS7J* 
fc»LT^S 0 »«GW£»MttLW*fcfclC0. 2- 

o. 4 Mmfc-rae: it?, DatfSSffeLfc 

b77*V^-«ttiltff|6h5. Sfc, GW/LW 
JttfO. 8JtfJtl. 2«TT*tltf, WatfJPWBBWO 
{I^q a aH^l^c{rr£o ^axh-^^rfg^-r^fc^ 
»a?Sd = A/ (7n) -A/ (5 n) XttA/ 

(3. 5n) -A/ (2. 5n) ttSCttfgSL 
\*\ 

[0 1 6 6] 

a*ai^HDWTo*at«iici^**i*feot?a:ft^\ 
wTowjwtii, a««:»w«jBt?f^«Lfco acu 

atE&U WcW&fcMBD, IlfyfO. 7 4/xm, 
(SO. 3 4 /xirix 3 0 n mOSfcX; W ^;l/±lcjg 

5m/stC^5(/^T. 4 0 kH z£0^^7;^f 

U *>4-7;l/OatB(it96 0 nm(peak~to~p 
e a kfflD ibfcc 

[0 16 7] ^4o. »JB«tt N Um&m(DK¥\B}ift&* 
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lC£oT^\ ho 1 «C|5lC/HS^#T^0. 6mm 

[0 16 8] ^c8iia^fE^/lti# B B BKTfeD. Sffi^ 10 
9 0 /im, 9S«M^1 . 3 /xmtcKi7 I £L/cigfi8 1 0 — 8 
3 0 nmOU— If— Jte— AtCcfc t)«323. 0^66. 
0 m/ s 0«BHrtT*S8a*«afi[«rilA,T. SMfiffc'W 
-5 0 0-7 0 OmWcO^SSftfbT^S^jgaiLTII 

*c»snma*jc*<«Bib^«po, ajtaj{t^6*» 

o r e s t a F P. Gg R n p«) =m&it <3Ltt<<T<< 

it$5^7xti < M»fl§g«±k: 

gJafflR *7tlc, fitTOS?, ffi««tt*psfttrtttl 30 
[0 16 9] 

[»1 5] p s = F • R (6) 
p v =p s • t (7) 

[0170] ccr\ timm, F&m&rzmmw 

OJg«T*i*SS«iE«at?*t)^ 4. 3-4. 5(0M 
£3 e ccm 4. 4£L7c 0 WlcBrefcMEO. IB 
aSStBMffi^ti/^l/X-ry^SDDU 1 OOOfpjffifil^ 
ffl0^c o .^\^ K<D&g& 6 3 7 n nu J*ft UVXOBB 
□»NAt±0. 6£>L<&0. 6 3 7*S C ASti 40 

^-*3ft*o 1 / e 2 w±tas««jc«a-rs 0 

[0 17 1] SStiBI 1 0lC^Lfc^;bX#§j7j&T\ 
1$lC^£&^Pgt)m= n- 1 U ai + gi-i =1. 0 

(2 < i <m) £Lfc 0 Pblit^TOSaa^^t^T 
B£/V7— iHICl . OmWT-^tLfce Pe/Pw 
ttWfctf&ft^HtK 0. 5T*— 3££L*io Pb^ 
0. 8-1. OmWOfflT-StU Pw^rSit^^T 
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SW^tfS^**MSL;fc. f2S"rs<i^ti. DVD 
Ti^6ht^5 8-l 6^|@ (EFM^xri) 2 

^ax h — ^©KftiAotl^^c fE»«\ DVDO 
iWSS3. 5m/s^l {gS£LT, 1 2{S 

[0 17 2] B£***rfctt»3. 5m/sTfrl\ ~» 
* tt a ^ ^1f-ffiig&oB3£fI#;& 2 «{fc Lfc«K:fly 

(edge-to clock jitter) 4:}§Lx $'J^{jiki:g*P^ a y 

*JMBT*c»-r6%"C*S*Lfc 0 ^^^^if-co#14ti 
»4*fflDVDjftBk:lp«Lfco I¥?o^H»T = 
38. 2 ns ec. (26. 1 6MHz) ^LT«fe 
l 0%5fcm («t!5!ffSL<a8%*i) Ov^y#£, 5 
0%JM±OSWIfc #*L<«6 0%^<DSE»£tf# 

h^O> ? <y^tito^>^:< N 'J>ft<ttl0 0H^ 
SF*L<«1 0 0 0|lI»T*t>. TJC^LTl 3%*»* 
ffi*W8CJ:#aSU\ &*5. ISffflDVD^tD 
SSM$»«©:4»fr&li6 5 0-6 6 OnmWIiTt 

je»3R*iwrn«, *^T«»L;fcj:3ft6 3 7 n 

mJt*»i:n«0^y*tf6 6 Onm^TMI^tl 

[0173] (^ttffl 1 JkTStmm 1 ) IBflM t LT, 
*^lc«5 I nGe S bTe^Sf*i v tt©I nAg 
S bTeE97c3S^«rJ±«f AgHe« 

1 ©<fc5fcJB*Lfco W8B»Htix Ag^Ge^r 
oT^SOtt, «ft<0Kftf*R t o p^igUtftScfc^ 

^S£r H U lc L T J£t$*T ZTcftlc \,$>&g&WEV%> S 0 

0. 6mmfO#U*-#*-HJB'C, Stf^^O. 
7 4/xm, pi^O. 3 4/xm. Sgg^ 2 7 n m. 
;l/H«ai 4 0kHz («iiS3. 5m/s) , 
;^>IS 60nm (peak— to— peak fit) (OMtP 

[0 17 4] 

[fgl] 



< 26 ) WH 2 0 0 3 - 1 9 8 6 8 
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■ ~1 







Jt&f* 1 




1^ 0.085 G e 0.055 Sb Q.70 T «0.21 


I n 0.04 A 8 o.o6 S b 0 6B T e 0 22 


Sb/Te 


3. 3 


8. I 


Cnn) 




8 8 


7 4.. 




18 


16 . 




2 0 


2 0 


Elf 11 


2 5 0 


2 5 0 




6 3 7 nnu NA = 0 . 6 8 




P w = 13.5raW> P e -6.5 mW, P b=0. 8 mW 




a i =0.5 * a c ~0.8 . B fi =0.5 


R t0l , (K) 


1 8. 8 


1 8. 3 




6 4.6 


65. 4 




6. 7 — 7. 0% 


6. 8 — 7, 295 



[0 17 5] Cf02g^K«cWLT, fB£^M& 
3. 5m/s, T=38. 2~fSmc$S^T. EFM7 20 

5&«ii^#T*fToft 0 Tt&t>%. m\0 (a) 
f/^l/X^fijT^^C^ol^T, m=n-K ai + jSn = 
1. 0 (2<i<m) s ai = a c =-S (2<i^m) 
£U ai = 0. 5 N a c = 0. 3, 0-=O. 5 £ U 
Pw=13. 5 mW, Pe = 6. 5 mW, Pb = 0. 8 

-P r-e»fSlHlSSSg»Lfc<0-6, S^flfV?— *0. 5 

1 2 IC^To 1 <0«{*«. B£^\7— 1 mWT 

14106 aST*<S*Jtt»cJ:S*ft*asS**o • 
fee 0. 1 mW-ro^ r 7-^r±tfS^^^tC^ft^< 

[0 17 6] -75\ tb8Rioi»tt, waatt^-i 
mWttlCt^TOl^lCfe^t, SSJOl 0 0-1 

0 0 o@iS^oHtc*«tc^y ^ ^igjnb^o-6»^fc 40 
StffcfS. 4*fcLT^y?llff»* WbWv* 

te±.5SW*tf«TU 1 0 0IhJS#0J«J»*T1 0%S 

ssct 1 &ajt«« 1 <oea»«w**, 8ot/8o%R 

HOSB«TJc«SIIbT. inSt^**Toft£<:3, 2 5 



So 

[0 17 7] C©<fc^k:^Wfl«l 0-r-rX^»c43l^T 

fiffitt. «tfSttttte**lT^* 0 Sbo.7 T 

eo.s ICjMPJGQS b^-S-tf&^fcfel/^T, G e Ojgg 

1 0«f*JC"3t^Tx 8 0 *C/8 0 % R H(D^*TTiPil 
Um^n^tco 2 00 0WM*TiD3l»»**fllbfto 
*Pat«Wfc:E«bfc««0^*0»ffca: 1 %S*fc 
««f&*Pofc. Sft. SSSftttSJW^ 6 4%T£^ft 
2 0 0 OI$fHAoj§IS»&fc 6 1 %t, IZt/vZmt 

-&<o>^ *o»ft«: 3 %sfiT*oft*^ mm±^< % 

Sft. l o!K*k:*^ 

T. ><OEa^;l/X»»J*afil»tt«; m=n-l 
R£F m= n - 2 ©^fcr^Tl¥ffllctt§* Lfto 

[0 1 7 8] HI 3*4. *§Bl3. Sm/slZ&^T^ft 
?fl (a) m= n — 1 , (b) m= n - 2 TOi LftJf 

Sft. Bl 4(4. SSM7. Om/slC^vr^n^n 
(a) m=n-K (b) m = n - 2 -?GALft»&0 
S>y*0 % ou «cttStt*/fxtlB8H1?*So &0 
©Jllffifcfli^fcPw, Pe, P bfttf0.tt#BW)±fc: 
jRUT^So SSif 3. 5 m/s lC*5l^Ti± N m= n - 
1, m= n - 2 l^-ftl(Di§^\C ai = 0. 7 — 0. 
8 N a c = 0. 35 — 0. 4 OOiSflftCfel/^Tx 

iS7. Om/slC^m m=n-l, m=n-2 
^fn©f^Ct> ai-0. 5(*ifi. a c = 0. 4 Of* 
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To ft*5, **MWT?W\ HSj£3. 5m/s, 7. 0 m 



coi7 9] zzic ±tmmm 1 o«t»«. na = 

0. 6 3©fffflffl*ffl^t, ^-2<£><fc?lC x BB;^ 

»»*ay^JB»T«:aa«fe:fiJt«|S*T^« 0 
/WX#M#tt«\ m=n-K oi+jSi-i =1. 0 



10 



(2ii <m) . fli=ac=-S (2^ i ^m) ^LT 

t^So Pw, Pb, P ett*ilk:j:6-f— &tl*1t* c 

T> Zai<0. 5n*WcJftT^5 0 DVD<D«Jp 
^hWtt#»&tlfco IBS««*3-4l/- 
-«rfflE-rsckT. C A VIST'S oTfe. IBSSH« 

[0 18 0] 
[*2] 



31 ~ 2 







Pw/Pe 
(irtW) 


m 


L Ox (3. 5n/a) 


0. GT/0. 35T/0. 5T . 


13. 5nW/7. OoiW 


5.95 


L5x(5.2b/s) 


0. 4170, 35T/0. 5T 


13.5oM/7. Ooill 


6.31 


2.0x(7.0ra/s) 


0.4T/0.4T/0.5T 


13.5a>W/7.0mtf 


7.57 


2.4x(8.4m/8) 


0.5T/0.4T/0.5T 


13.0mW/7.W 


8.81 



[0 1 8 1] i£g6 6 0 nm. NA = 0. 6 5 <D 

[0 18 2] M8±fc, TSG«S/B (Z n 

S) so (S i O2) 20 „ fEiS/iG eo.os Sbo.73 Te 
0.22 , ±^UmiS (ZnS) so (S i O2) 20, Kftfjl 
A 1 0.995 T a 0.005 fcg* T&l* 

fc 0 3 fc^t". t^TOWliX;^ 

I^t2X10- 4 PaOT, Ar EO. 5 4 P a . 
U- M . 3 n m/#Tff ofco *Oft»fi*fi*ti: 5 5 
nO-iru ffifflSJrL^tiO. 2 8Q/DT^ofCo 

So (Z n S) 80 (S i O2) 2o«BIJlOK8BSt±3. 
5 0g/cm 3 T\ I^^SS3. 72g/cm 3 



<D9 4 %T*fc^fc 0 fBS»€Bfit^^l/^ffifi0 9 

/i0^e#^t±3. 5X 1 O- 4 pj/ (fim-K - ns 
e c) T$>-z>Tco 

[0183] £<D&*>izLTttmi,rcmmc y uamst 
zfzfgmzti^tiicis^T, mio (a) tc^-r^^i/x 

fi *ff.ofc 0 *<0<0*>^ Wm, 1 0 

0, 1 0 0 OS*- 7^ HSW)S;y#«i>6Lft. 
JBU^tCti. fE^H^^ fetC i«S6 3 7 nm, N A = 

0. 6 3<DX&%k*m^rco m~3\c &m&<D\mm 

[0 18 4] 
C*33 



50 



53 



(28) 



«fBH 2003-1 9868 

54 



&-3 





T ffl 


EJ5U1 


Jt *3 






h -5 -r -J 

w-r 


Pis 




17 Inn 

K lop 


1 rtWHtl 




lOtHJ DOVk 


1000 BOW 


2 




(on) 




(«) 


or 1 


at 


<nY) 


(930 


oo 


OO 








(ai> 


64 


18 


20 


ZOO 


0. 5 


0.4 


0.5 


14 


7 


17 


61 


69 


7,9 


8.7 


(IT) 


64 


18 


20 


200 


0.5 


a 4 


0.5 


14 


7. 


18 


60 


. r.i 


as 


j 8.9 


(c0 


64 


20 


20 


200 


0.5 


0.4 


0.5 


14 


7 


18 


57 


t;b 


9.8 


9.8 




64 


18 


30 


200 


0.3 


0.3 


0.6 


13.5 


6.7 


15 


65 


B.2 


as 


10.2 


.(«; 


64 


IB 


60 


200 


0.3 


0.3 


0.6 


13.5 


6.7 


16 


62 


8.2 


9.9 


10.5 


.(UJ 


64 


20 


30 


200 


0.3 


as 


0.6 


IS. 5 


6.7 


17 


80 


8.2 


11. 1 


11.8 




64 


16 


40 


• 200' " 


as 


0.25 


0.9 


12 


8 


12 


64 


na- 


>ia 


>13 




64 


18 


40 


200 


0.8 


0.25 


1.3 


12.5 


6.2 


. 14 


51 


na 


>13 


>13 


■ — £3 


64 


20 


40 




0.3 


0.25 


1.8 


13.5 


6.7 


15 


50 


>ia 


>13 


>13 


(8.1/ 


64 


16 


20 


250 


0.5 


0.4 


0.5 


14 


7 


17 


61 


8.9 


7.5 


7.4 




64 


18 


20 . 


250 


0.5 


0.4 


a 6 


14 


7 


18 


61 


6.9 


7.8 


7.9 




64 


20 


20 


260 


as 


a 4 


0.6 


14 


7 


19 


58 


6.8 


8.7 


8.8 




64 


16 


SO 


250 


as 


as 


0.6 


13.5 


6.7 


14 


66 


7.5 


8.B 


as 


/LA 


64 


16 


SO 


250 


as 


as 


0. B 


13.5 


67 


15 


. 83 


7.1 


9 


9.6 


/I it 


d4 


OA 

cv 


so 


250 


as 


a3 


0.6 


13.5 


6.7 


16 


59 


7.8 


10.6 


11.8 


(d3) 


64 


36 


40 


250 


as 


a 25 


0. 8 


12.5 


6. 2 


12 


R1 

Dl 




vi a 

>lo 


>13 


(ei) 


64 


18 


40 


250 


aa 


a 25 


0.6 


13.5 


6.7 


14 


61 


10.0 


>18 


>13 


. CM 


64 


20 


40 


250 


a3 


a 25 


1.3 


13 






54 


>13 


>18 


>13 


(BO 


58 


18 


20 


200 


as 


a4 


as 


14 


7 


18 


61 


6,6 


62 


9.1 


(01) 


58 I 


20 


20 


200 


0.6 


0.4 


0.5 


14 


7 


IB 


59 


8.2 


iai 


10. 6 


(0.1) 


58 


18 


20 


200 


as 


as 


0.8 


12 


6 


16 


58 


8.9 


1L7 


13 


<kO 


56 


18 


40 


200 


as 


a 25 


1.3 | 


12.5 


6.2 


U ! 


53 


>13 


>13 


>ia 


(pO 


70 


16 


20 


200 


as 


a4 


0.5 . 


14 


7 


17 


58 


7.2 


7.9 


8.3 




70 


18 


30 


200 


as 




0.5 


14 


7 


IB 


60 


6.7 


7.8 


8.3 


*(rj) 


70 


20 


40 


200 


as 


ai 


0.5 


14 


7 


10 


57 


19 


8.5 


9 


(s'O 


70 


28 


20 


200 


0.5 


0.35 


0.5 - 


14 


7 


24 


59 


9 


9.7 


ias 


(hi) 


70 


80 


20 


200 


0.5 


ass 


0.7 


04) 


(7) 


27 


50 


>13 


>13 


>18 


• ' .(la) 


45 


18 1 


20 


200 


0.5 


0.4 


0.5 


14 ! 


7 


18 


60 


7.2 


10.5 


>13 



£%. 2<SJSTli> Zaj = 0. 3n (n=3) > O. 
33n (n = 4) , O. 3 4 n (n = 5) N 0. 38n 
&TF (n = 6-l 4) T^ofc 0 1 ffifJgTtt, Zai = 
O. 33n (n = 3) > O. 33n (n = 4). O. 3 
2 n (n = 5) x 0. 3 2 n*$5 (n = 6— 1 4) Tfc 
ofco Hi 5lc*;<D&m%:m*?o WMRU l om*-/^ 

i o®*-a-^-< b^<?x &mmR t o pRu^mm 

ModOf2i^7-Pwft^tt, ^L/co (a) It 2 

femtm, (b) &\i$mm<Dm&x*&z> 0 r 

DOW (Direct Overwrite) tit*— f^—=rj hCOC £ 

^n^n*-^-^ h i oo o^^tom^ 

Lfco (a) ti2«3§fHg, (b) & Hg^fB^O^ 
TfeSc ^-rno^&t, >^y*t±. 1 OlHlSS^T^i 

m^t^lc 1 0 OOS^T^^/uH^bL^^ofCc 
[0 18 7] i]|9m/st\ g!p 

^D^«14. 9 n s e c £ L7c£tfUi±fE 2 {g 
51 «§BS7m/s) ^l^l/X^SJT^T, Pw=l 
4 mWi: LT^-;^7^ h^ffofc 0 mizitte 3 0 d 

^ss^j2 (g i) (ommc-D^x 

It, S3 3 — 8 m/s O^BU:*5^T, Pw=l 4 m 
W. Pb=lmW, Pe/Pw-O. 5. 0„ = O. 5 



[0 18 5] ^*rnt, HSMT% ISv-^gO. 4 

jgtff#£*lTl>3o ±a5^SSBliP^2 0nm^-r§ 
^JSiv^y^ 1 0 0 0\B}*s^—^^ hfe(Disv 

t$>ic\ o%*rs-efco/co ±&ummmm%: 3 0 

hte*.*^y*i||4P3B«S=F*<, 10000 
^ h'&li, i?v$tfi\ 0—1 2%£ft-Dfr 0 . 30 
±a5«SSfliJP^4 0 nm^TSt WflB^^^^l 3 

nm^JP< L^S6SS«I2 (h2) ti, »EnE»^y^*« 
«ft#»Lfrofc. TgP«SSflgiP*4 5 nmtlsfcm 

mmz (i 2) it, «bt-M-7^ m^s^i^ 

ofc 0 KS*JBOJP##2 5 0 nm<DS^2 0 0 

[0 18 6] ^tc. %tk9J2 (g 1 ) (DMWCD, VvZ 

ti, @ 1 0tC^5l^Tm-n- 1 £ U Pw= 1 4 mW, 
Pe/Pw=0. 5. /J. = 0. 5 £ LT. 1 iMff 
2fl&aTlB»bfCo ^^O^, aiMac = ai (2^ 

tiai = 0. 5, a c = 0. 4. 0.= 0 n -i =0. 5, P 

w=l 4mWi:U HB5§T'liai = 0. 7. a c = 0. 

3, po = p n -i =0. 5, Pw=l 4 mW<h Lfc c CO so 
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It, ai=0. 7. a c = 0. 3 5 N WLjM 5 — 7 m/ s IC . 
MfTlt, ai-0. 65. a c = 0. 4, £§^7 — 8m 
/sk:*HJTl±oi = 0. 5 5. a c = 0. 4 5, 
cfc «5 < 1 t, 3a«fcgfk;S-&ftfcr. *8fe 9 
Og»4s;yW»6nfco «£9»9fr<, Im/sSJ* 

^yy^^ensi^snso fcfc* Pw=i i 

~1 4mW^^T> Pe/Pw^O. 4—0. 5TI 
m©^y*tf^5ftfco Pbtfl. 5mW^ io 

*£S>y*#MfcB{bL;fe. lcT, Pe/Pw = 
O. 5i:LTPbft#ttJ&l^c^<:^ Pbtfl. 0 

Pb/PeliO. 2 IA\> 

[0188] ±mmmmmtfi2 o nm(o»i 

2 (g 1) 4 Onm^»M2 (d 2) £ri±t£*r 

^^TTEO^dtciHOffib/Sio NA = 0. 6<«te9*3&* 

v-^OS^^ 0. 5 jimfr&JfittLT^-pfcfc* 20 

3. 5m/sT-gt$t>> /^l/X»9J*ffifc±IBOfc 

*£{fc**;fco fcfeU 4 6/xmJ^ 

±©«^tt. mW±(Dfflmfr*>, 5m/s 
TttCLVWW^HKJcftSfcft, SSSg^5m/s 

V DSittfc JtJSt- S c . 0 1 7 fci^ois**^*-,, ( a ) 
tmmiz (gi) offlE*. (b) ttftttftlz (d2) 

<0«f*"Cft« o 30 

Co 1 8 9] *ss#j2 (g i ) (ommt, mm^-?& 

0. 3 8 /i miSST, 1 3 

V$>%£ttft>fr&o &*5> NA = 0. 6 3<0}fc¥3R* 

0. 6 5€)t^iltnH 0. 3 5/imn+» 
I»4yy>tf»6nst**6tl8. (d 
2) v~^g0. 4 5 ii m&L±X*l±WLiafflm 

Oft^y^^nt^S^ 0. 4 5 /i m*S§T*,% 40 
j»tei/y*#JfinU "7-^10. 4 0 fimT'teisy* 
1 3%U±^at)ffi^prtg^ao/co #lc. vvb«>S 

^■;i/>v— ^v*fMB-rafe«) x £ttffli2 .(g i) 

«»K^o lE«S£<DJte**W:NA = 0. 6, 



— 2/>t± % ^S/7;l/#|n]T±0. 7-0. 8jS. RJi75" 
IrIT±0. 5-0. 6ST$0> il«OK^-Y^*5V> 
T F^S<0 a V > U-OI/T & o It o 

Coi9 0] <taS0KK>MNifll2 (gi) ogjttto- 

SPOh^-y^Jc. Pw= 1 3 mW£ L"T\ ±fB«SS>^I/ 
^ 80 °CX 8 0 % R H OlSiaBfaTTA0iII£K*tTo 

fc 0 tumums oovswttkRu i o o omm'&ic # h 

k: 1 %8Kl!ftLfcO*T»*ofc 0 *nMi£i$ i o 
^A/^-V^fB^L^^^^StJSLfc^C5, 2%S 

i«aatf2ffifia-era*fc:iBa*fTt\ s 

ot/80%RH oiejSKSTT iooo r$R9 oinMIS 

iwma-e©s»«*iwaiUfco 1 *arwa\ mm&mm 
& 6 i % N tiomutmmmmtf 5 8%t^o fc 0 2 
mm&m&tfie 0 %, joiiK»»s«a[^ 5 8 % 

<*fg^7 i e^tt>siss^j2 (go comment » 

SJtt*. ^"7— « 1 . 2mW*T±tfTfla£*Lfctf. 1 

coign c*«0O3) mmmm^c eo.os s b 
0.71 Teo.24 ti,tc&L^mmm2tmm<ommjsitL 

4 IC^rTo $!fi£lCte N N A = 0 . 6 3©3tt*SK*ttfl§L 
/Co *-3fcHIII»c, fMMKTaK a c , 0 
n-i *:«BKfcU fro, Pw. Pet^^Mtft 

(a) tCOV^Ti±Hfififi?B2 (a 1) Gfttt&tf 
1 fg^i: 2 ftSTtt Wff*Wtt^» Shfctf, 9 m/ s 
T«*SS«|2 (al) *D 1 ~2%e>-y$r#*»T»o 
fco Sfe. ±««JB«UP^3 0nm-e«S*««3 
(a) - (f) THi. v^^^l 0%*Sitff#&*U 1 0 

oi*-;<-7^h»ti 3%*»-e*ofco ±umm 
mm&4 0nmtm^nmm3 (g) - (i) ^ 

[0 19 2] 
CI4] 
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57 



58 



a- 4 



^ftft 3 


-r- *» 

r w 

raw 

l«V 


#3 ARM 

Vni/ 


l. urn 
KBU) 




a 1 


X 
a. c 


£n-l 


. Pw 


Pe 
(■W 


Rtop 

CSO 


(JO 


OO 


10© DOR* 

Jit 
CJO 


100(e) 00V 

<*o 




64 




Of 




U. 4 


ft A 


A A 

v, 4 


14 •■ 


T 


17 


61 


8L7 


0.3 


0.2 


\u/ 


64 


1 ft 


20 




u. 4 




V.4 


14 

i* . 


T 


18 


60 . 


BLO 


8 


0 


(c) 


64 


20 


2D 


200 . 


0.5 


a 4 


0.4 


14 


7 


16 


62 


7,9 


g g 


D 1 


(d) 


64 


16 


30 


200 


0.3 


a 3a 


0.5 


11.5 


5.7 


IS 


62 


8 


9.3 


8L7 


{«) 


64 


18 


30 


200 


as 


0.95 


0.6 


12 


6 


16 


62 


6.4 


a6 


10.6 


<f) 


64 


20 


30 


200 


0.3 


0.35 


0.6 


12.5 


6.2 


16 


50 


&1 


10.4 


11.1 


CI) 


64 


18 


40 


200 


0.3 


0.25 


0.9 


11 


5.9 


12 


59 


>13 


>13 


>13 


. AO 


64 


18 


40 


200 


0.3 


0. 25 


1.3 


12 


8 


14 


52 


>13 


>13 


>13 


CO 


64 


20 


40 


200 


0.3 


0.23 


1.3 


12 


0 


14.6 


6L 


>13 


>13 


>13 



[oi9 3] .(«w«4) Tmmm czn 

S) bo (S iOz) 2o^If 2 1 5nm, IHilGe 

cos S bo.69 T eo.26 % 1 8 nm, ±^UMJS (Z n 

S) so (Si Oz) 20 1 8 nm, Sltf/lA 1 0.995 T 20 

a 0.005 * 2 0 O n mt Lfc 0 #iBSJ»l&«H\ ffi& 

3-5m/s TOi5»TA»ft#tt^»6nS *>OT\ 

t«na=-o. s<owmkT*mm\sTco mm^^n 
xmomziz&nttD&vic'ir^Tco mmmm3. 5m/ 

slC&l^T, Pw=13mW, Pe/Pw=0. 5 t 

U 01 OU::fc^T0»=O. 5 T — JsLt. LT a i , a c 30 

ai = 0. 4—0. 8, a c =0. 3 — 0. 35^*r^cl 

U ai=0. 6, a c = 0. 3 5^iSU 0 

Zai = 0. 32n (n = 3) , 0. 33n (n = 
4) \ 0. 3n (n = 5) , 0. 3 5 n^SS (n = 6- 
1 4) T'^ofco &WmtS 5%t. StSiDVDIC 
Ifc^TfcHfefc^ffiTfcofco R t opli2 3%SJST 40 

^IB§i«l«CPw= 1 2. 5mW, 5m/ s 

CO 1 9 4] <«jgL*-y^—5>f bitfv1£>®2 0 
Pw=12. 5 mWlC&tt^ Rtop, 



[0 19 5] <tumUm>^m»(D-'^(Oh^y^lCs 
Pw-1 3mW£LT, ±E«ai/^^X»*j75rit*ffl 

U Lfc 0 ^^)5 v *IMs 8 Or/ 

8 0%RH^S^STT*032M^^to/c 0 ftn&Hl* 
SOOWMlOOOW^ *h7'^©i?y 
**SS*JSLfci:C5, lOOOfifH^O. 5%5fc 

1 oooWJc, <&(Dh^v?\c, -hEtBI-*^ 

[0 19 6] <»SS3imtt>4cJ(WWc»b, B^3tt 
^«7—*l. 3mW*T*±^T^bfe3b^ 1 0» 
SfiTti^<3efbbft^ofcc ^C/^-«:l . OmW 
^LT, Saattftl OO^lEj^T^MU^bfc^, i? 

v zomtm 1 %*j»-e*ofco 

[0 19 7] (IHSS0IJ5) ^SSCT2 (a 1 ) 
4ol^TfB^^rG eo.05 Sbo.75 Teo.20 t Lfc 0 fRffl 
tiNA = 0. 6(0^tl7of: 0 ai = 0. 4, a c = 
0. 3, $*=0. 5, Pw=14mW, P e/P w = 

0. sicft^Tm&oi/vztfmztitco ®m%zmmh 

[0 19 8] <4ni»t»>*«f*o-Woh^y*jc % 

pw= 1 4mw^ux, ±mmm'wx#mj3m*m 

L, ^»4ilJgLft. ^(D^, 8 OT/ 

8 0 %R HOWjBWSTTlioaSBR*fToft. ftDiSISK 
5 0 ^h^^^^o^^^^BSffiiJ^Lfci: 
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5 0 0«fM«»C. ftfioh^-y^c. ±IBkBI— 
V^2v> S * - > SrfB® L >* y £ *fl!B£ L fc £ c 5 . 3 % 

[0199] <ttn^mzi£ft>*MmcttL, ns.* 

'*7-*l. OmWST±tfTK^Lfc#. 1 0» 
S*T*tt£<5&ffcLftfrofc 0 2«C/V7-*: l . OmW 
^tt, H£ft£:l 0 0 7JIUST*aijI U^bfc^. V 

v2<DmM±3%&ffiT*$>*), i 3%*sttf«j$?n 10 

/Co 

[0 2 00] (§£$S#tj6) ««fiW4 0JB««Jci3t^T. 
IBH/l^A go.os G eo.os S bos? Teo.23 t L/*c 0 N 
A=0. 6©^3RTlMBLfco ISMjS3. 5m/slC 
*5^T. y^*©/^l/X»*J*tt»fiFlt (aiMac) 
^:Pw=13mW, Pe/Pw=0. 5, m= n - K 
/?. = 0. 5TS'J^b/c^C5, 021 (a) lC5fxlN£ 
iSJKS^SlCfcofco ai = 0. 6, a c = 0. 35^ 
JSl£g3ST*£^7c 0 COf^ Zai = 0. 3 2n (n 
= 3). 0. 33n (11=4). 0. 33n (n= 20 
5) . 0. 35n;fc$§ (n=6~l 4) T*$>-otc 0 

[0 2 0 1 ] 02 1 (b) WHk 1 Olek 100 0 
0*—^— 5^ V&Wv ££>^7— fiSc#14^r, 02 1 

(c) IC, 1 0\B\*-^-7^h'&<DR.t opRZf^m 

rnnzn, ^fd. r t o P 1 8% N riS6o%j^±^ 

^JcT^fCo 02 2 &Cte. Pw-1 3mW(L^6^7 

^ r t o p, mm&<o 1 0 0 oo@t-/^7^ 

3lC^T 0 II^-^IO. 3 8 fimT+zsvZte 1 0% 

= n-2^ Istt'WXftmXmc^T t>ffFffi*fr ofc 
ai=l. 0, a c =0. 5, £- = 0. 5 Kz:fc 
^T0 2 1 |SI«a«rtt^ff ^.tlfco n = 3tlai = 
0. 4 8ru n = 4tZai = 0. 48n. n^ST'Z 
ai = 0. 46n-0. 4 7nT^o/iio 
[0 2 0 2] (Jttt«l2) *««6©JittJ»C*<,vCx 40 
iBS/f^rA go.05 I no.os S bo. 63 T eo.27 t bfc 0 $H 
3Sfi3. 5m/stC^5l>T. Pw=13mW v Pe/P 
w=0. 5, 0 B =O. 5£LT. ^^*0/1;l/X»tJ 
£ffi^tt*ffHffiLfcfcC3. 02 4 (a) teiRT^W 
»B#f#5*lfco a 1 = 1. 0. a c =0. 5*><«iBT 

U-M-?>fH»ttS:H2 4 (b) , (c) Ic^L 
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U 1 0 0 0lHtf££&#L3. iCIftC^irt&o 
fc 0 £&l*:ff£Jfc/*7— *rl mW$T*^ffci:<15> 5 
^T-> w 7^^IfcL v +»%STJ«ftlbft c COM 

±Jt*{ko±SHti 5 0-1 00 tigfticaStf ±#?*r 

[0 2 0 3] (tt«M3) (ZnS)so (S 

i O2) 2 oTeMSS«£:KJP9 0 nm. Ge 2 Sb 2 Te5 
fBg/1% 2 1 n m, (ZnS)so (S i' Oz) 20 ±SP« 
IM2 3nm, A 1 0.995 T a 0.005 MM2 00n 
m£Lfc 0 fES^ISLT^ 010 (a) tCjjVT/^X 

LTl±, 02 5 IC^rT^-MC ai = a c =ao = 0. 3 
-0. 4T— jS B =l. 0£LfcXh^7^-T* 

*fa«ko^-y**«#6nfco Pw=13mW. 
Pe/Pw=0. 4 (Pe = 5mW). Pb = 2. 0 m 
W#«SSfB«^7— TfetK Pb/Pe = 0. 4 tm&b 

£3 0 PbtflmW*»Tfeyy*l4aW Pb^3 

LTO. 0 2 8ftO«l«a/^X«B«SE*TfTlr\ 

6 (a) ui^-To ^/^~^>r h*$commm?fe 

^rffliJ^Lfco S^2 6 (b) tc^-To 

^5^0. 4/imlcftSi5lcU I4liflC3. 5m 
/stlf^/co S/c, «aflc#ttteO^Tfci\ 1 O0t 
-^-7^H^7^^, ^©tDCiSUc^c 1 
IU^-/^-^-r hfBS^?TofcJ&&<0>?-y^^^:«g^ 
fc 0 02 6 (a) ICTjkT t&V, Iiv»^S0. 4/x 

#WtLft. ^/c. 02 6 (b) lC*rr£*5tK IBSIft 
15 m/ s J^±T->*«y ^^IfbLtt^c LfrU — H 
D Ci«*bfc«Oia»^«^y ?tf"2-3%tt±fiTl 

[0 2 0 4] *^3, Bl7m/sM-^ 7>T>^<0 
#14 2 0 %W±T*ofctf> D CM^ttOEfltTtt 
1 5%ISlc4^u. fifoT. ]nWlMrk:«»t«^^# 

ADAT, »5S5m/s«±T?tt, 9>f h^JCfit 
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wm<O^MmZ (g 1) «»C7m/st^-^-7 

^hLtcm^t, d cm^mEmLfcm^(D, i/v*<D 

MteO. 5%*TtT^o/c 0 G-ezSb2TesOi?ft 
GeTe-SbzT e 3««K-7C^&e«B*ffl^^lE» 

4JB#WcT*fci:. 5 — 6m/sW±Oitt«aT*tt, ±fBO 

[0 2 0 5] (JtttfcU) £ffi9J2 (g 1 ) tC^^TlH 
iSJl^Geo.is Sbo.64 Teo.zi t Lfc D HJHffiJIfttf 

SBOHtu t-M-7><Mrs;^^L^ ^ 

-/^7YhUT^<^, 1 0 0^6 1 0 0@STOH 

[0206] (jtttws) nmrnz (g i ) (ommmc 20 

*5^T, IB^/l^rG eo.os S bo.so T eo.is t Ltc 0 7 
m/ s\C$3l^T ar = 0 . 4[ a c = 0. 3. 0. = 0. 
5, Pw=14mW, Pe/Pw=0. 5 T<5{?^&<D . 

TM 1 .%*ffD*D*SSST*fet), lOOOlej^cti 

[0 2 0 7] .<40iSK»>*jS*O— 8PO h 9 y ^ 
Pw=l 4mWtLT, ±«EM><Jl'*#ffl*«*/B 

U iSyZZMmistCo ^(0<Dt>, #«ffc£\ 80V 30 

8 o % r h (onuiKMTx^msmxt^n^tto imm&tk 

£3> 3%aSSEffcU 1 3%J^±i:*-pfco ^fc, Ad 

mm5oommmc, i&ob^ytric, ±mtm-0k 

[0 2 0 8] <»SS)tSStt>*»»lc»L, 
£\ /V7-*l. 0mW*T*±tfTSa**bfc^<l5, 1 
0»*te$>y*#3%JHftlU ^mtC^SSTfeofCo 

[0 2 09] (5te«M7) ftffi0t|2 (al) <D«f*fc» 
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T=38. 2nsec) W2. 2 5fSi (7. 9 m/ 
s.T=17nsec) tC^3l>T. aiT=n=l 9 n 
s e c, acT=Tc=l Inse c TT^TO&^tc^ 
trVC— «£U TO^IBilfcRJtWSiirTEFM^ 
Xi^ffiSL^o Sfc, oi + jJi-i =1. OT^t 

»iSW5i^<5if«<*5«fc'5a<fc^'a'^:o COJ: 
da/^l/X»*J*ffiTl4, HI loy--h58£©*>f * 

r c— fioius*«iD-racttt*o^a) . n=i 

9 n s e c (Gatel) £ t c = 

1 1 n s e c 01£«7^76 n - 2 {B (Ga t e2) 

a t e 3(Dfrffi&lCfoVT$t<tiZ&tlli&L<. 

fciU.fES^y— Pw= 1 3. 5mW. Pe = 5mW. P 
b = 0.-5mWT-£J:lTt^ftft, /^»SHB 
£«*TfB«{frT**S 0 llT% il^5m/s«Tt 
te\ Zai<0. 4 7 n^SUe^tlT^Sfcft, SS&£\* 

vtiS^MJS3. 5m/s^gto 

&6 3 7 nm. N A=0. 6 3 T&3<> ^Ofilgf*: 

ZLTcm&lc <5^; STS^tt^^S^ 0% 
*M«>ffl*^ 1 2. 2 5«iS*T*»&nT^ 

3 Q CCT% 2f8iST0 H .= O. 3. HSMT/3 L » = 
0. 6 (rafcTBSnfcjflD'tLT, jS»^iltcSit 

«s*r*i{t«*.titf . i 2 flg»o«*arc i 

0. 2fcbT— SJCbTfe. Hffi***&2. 2 5{g3f£ 
»fc J: -3 T nTS£T** «/ WX«^K*«»{fcr* % . 
SS^n^cPfifT^^J;^. Pb s Pe/Pw, Pw, 

[0 2 10] 
[^5] 
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1 1. 
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0. 
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1 2. 
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8. 
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8. 7 


0. 
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1 3. 
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1 1. 
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8. 
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8. 7 


0. 
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> 1 3 




>1 3 




8. 


7 


8. 7 


0. 


7 


> 1 3 




>1 3 




> 1 3 




9. 5 



[0211] cmmms) mmtft*. T^umm cz n 

S) so (Si Oz) 20 *mm2 1 5 nm, fBiiSG e- 
0.05 S bo.69 Teo.ze %1 9nnu ±ffi1%MB (Zn 

S) bo (S i O2) 20 ^2 0 nm. EMMA 1 0.995 Ta 
0.005 £2 0 0 nm£Lfc 0 5m/st\ ^. 

a 1 - 0 . 5, dc = 0. 3 5, 0.= O. 

5. Pw= 1 1 mW, Pe = 6. 0 mW, Pb = 0. 5 

I (3TT-^g) 5:0. 25/xm^T 
mt^^kxmm^ij^tco 3 Tx'— ^<D^— ^gtf 0. 30 
4/im^^t^T=38. 2nsec, 0. 
^tOT= 19. 1 n s e cT«£3 0 fBiSL"— If— &Sti 
6 3 7 nm. NA=0. 6 3T*5 B CCO^U— +f- 

*?%C£tfv]mT*&Z>o tm&ft*$L&4 3 2 nm. N 
A = 0. 6, /^«7-0. 5mWT^5ffel/-f-^ 
B^LfCo clcDU— *f— 7tti^g^]8 6 0 nm<OU— +f 

CcDBIt/STn*, 4 3 2 nmlC:fct^Tt>^iliJ8 5 0 %J^( 40 

mmzm^tc 6 3 7 nm, N A = 0 . - 6 3 ©)6f^T*B- 
£b/ci§^£. 4 3 2 nnu NA = 0. 6^))t^TI 

1 3 °/c*ios^i/^^ wi^nt^s c 

So 

[0 2 12] 0*8016) SfWW2 (ai) (OmmSLU: so 



45^T, IgSP^rGeo.os S bo w T eo.31 £ L7c 0 iS 
ft 6.3 7 nm, NA = 0. 6 3 ^3fc^TSHSfftt&?T 
o/Co S3* 3. 5 m/ s lC4ol/^T. m=n— 1, ai = 
0. 4, ac=0. 4, /?-=0. 4 N Pb = 0. 5m 
W, Pe = 4. 5mWT^^LT, P wCDfr^itZ 
■£T 1 olsIISt?*-;^^ MB^^t-p/co c<0£ 
*OS^#©fBf^W-fl»tt*H2 7 (a) tc^-To 
^ t t I > 1 w r i t e tliXmUT* X^OSJIsIfBS^ 
lDOWtt4llHll<0*-/^7>f 10DOW£ 
til OHIgO*-^-^^ h^rJg-To Pw=8. 
5 mWT-St LT, P e O^^aSffc^^T 1 0 la]A62; 

i^7-ftStt«:H2 7 (b) K^fo ^"rn<D»& 
fex Sl0tBS-(l write) "e*4A»&^y*»6h 

[0 2 13] (*«ff99Rtflt*6OT7) n&m2 (a 

1) ojBWfiE^fei^T, 6 icmmmmm 

ZmtZtto Geo.os Sbo.73 Teo.22 Z—Yv ht 
G e ^aX/^-^t £C£lC<fc£ G e«*S<b«*fc 
k<DT*&£ 0 i$S6 3 7 nm, NA = 0. 6 3 0Jt^3R 

m= n - K Pb = 0. 5mW. /3- = 0. 5 
£ Its au a c> Pw, Pe^ft^^Tl O0t- 

fc 0 G eSftlfi^ii^S^n^-y^WitlraU Getf 
1 ogfro^Mt 2Sa^y^i4%i?f* 
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fciS<&oTLi;o;fco *jgf*«:8 0 °C 8 0%R 

HO*ftT, ftiiaa«»«rffofckc:5, ftffiffl|9 (a) 
tett^T*»t«9 (b) . (c) 

tc 0 -rfcte^ *niaiS»2 o 6 o ^M«*c, AoSKKM 

UlfE» Lfcfi^gtoUi Lfc %tfeffi|9 (a) ~ 
(c) <D\,^tl<Dm&l£ft^Xt>, isv$l±l%1&gm 
fcLTMOMftoftc *»J9 (a) - 
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( c ) OtOffiSHfttt 6 1-63 %T*$> 0 > 2 0 0 0 8$ 
M0jflS*Kft«6 5 8-59 %©«lltfW»&*ufc. R 

9 (b) % (c) TttO-- 5%JMrt©H»D-e*-3ft« 
[0 2 14] 
C«6] 



«-6 







a 1 


a c 


Pv 


Pe 


<*) 


mmrn? (a) 

G € 0.05 S bo. 78 T Co.22 


3. 5 


0. 7 


0.3 5 


I 3. 5 


6. 0 


8. 0 


7. o 


0. 5 


0. 4 


1 3. 5 


7. 0 


8. 4 


Cb) 

Ge <L08Y Sb O.T]7 T ^0.21B 


8. 5 


0. 6 


0.3 5 


1 3. 5 


6. 5 


6.2 


7. 0 


0, 4 


0. 4 


1 3. 0 


6. 5 


8. 2 


urn ^ -(c) 

G e 0 098 S b 0 6B8 T e o.209 


3. 6 


0, 4 


0. 3 


1 3. 5 


6. 5 


6. 6 


7. 0 


0. 3 


0. 3 


1 4. 0 


6. 5 


9. 8 - 


Jt«*7 

C «0.1» S ^0.68 T e 0.205 


3. 5 


0. 4 


0. 3 


1 3. 0 


6. 5 


8. 1 


7. 0 


0. 3 


0. 3 


1 4, 0 


8. 5 


1 4.. t 



[0 2 15] G eo.os S bo.73 T eo.zz 

fco *-<D»* N GeSbTe^LTTa^l-2S? 

[0 2 1 6] mmm \ ojkmmms) famz (g 
i) (ommmc^x, tmm*\ n^jnucG e s 

bTe^Lfco I ntiG e S b T e MC I n S 

&&l±. mmmiO (a) ^Geo.os S bo.74 T 
ep.2i . MM&M O (b) i$ \ no.023 G eo.wa S b 
o.7i9 Teo.21 ; H$S#!ll O (c) &1 no.oss Ge 
0.044 S bo. eas Teo.215 , J±$£#ll 8 # I n p. 1 is Ge 
o.04i S b o.«7 Teo.224 T^So f nfnOlftO^* 
^^(D^ 1 7~ffi#tt^WffibfcJSm^ria2 9 (a) 
(b) (c) (d). fcS^Lfto ±a«IB»«a3. 5m 
/s<0»^'T®ti|5|7. Om/sOi^S5o, ffl^ 
ttf^^fM6 3 7 nm, N A =. 6 3t$§ 0 
^13. 5m/s<Oif^te:ai = 0. 6. a c =0. 3 
5, /3» = 0. 5^U 7. 0m/s"O»^tioi = 0. 
4, a c = 0. 4, 0. = O. . 5 fc'Lfco Pb = 0. 5m 

*a{fcS^T^y?OPwffi#1t*a!j^L^o I nS# 

2-5 J®ff%@S^8s;&aT* P w^-^vtf *ipgu:*#<* 
nfco LfrU l OK^^ST^ SJnbai^»&j: 

0 0 0||]&o$^y*U\ Jftttffl] 0 (a) - (c) T 
li> ffitt5Si&l«:i 0H ; ?%*SST*feo^^ J±fJ0tl8 
T*iH*Ki t fcfc: 1 3%^DS<*o/cc 



[0 2 1 7] </jn}IMi£>^£S#!] 1 O (b) i!D«*ICO 
t^T. 8 0 X,/ 8 0 % R HOS8«TFTiPiSSS»*fTo 
fc 0 2 000B#HST*DiHS»^SfiL/co *DMM^tu 

rco &tz, wm^mmt e i %x& x> , 2000^ 

A,Ht< »fcLT^ftfrt>fce 2 0 0 O^M»tc*ia» 

x$>r>tct>\ mm±±<^m(om^u^)vx$>^ 0 
[0218] cmmmi 1 > nwj2 c g 1 ) <ommwL 

ICjd^X, fES/1^ I no.03 G e O. - 0 5 S bo.7i T e 
o.2i £L7cv^X^£\ *-7©»«tt*#r53Ry;*7 

0. 7 4|imt^S 0 
[0219] 
[*7] 
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£ - 7 





(nm) 




Zmni 1 (a) 


2 7 


0.2 7 


(b) 


2 7 


.0.33 


. (c) 


2 7 


0. 4 2 


<d) 


3 5 


0.2 7 


(e) 


3 5 


.0. 33 


(f) 


3 5 


0. 4 2 


(g) 


3 5 


0.2 3 


(h) 


4 2 


0.2 7 


( i ) 


4 2 


0. B3 


( j ) 


4 2 


0. 42 


(k) 


1 fi 


0.2 7 



[0220] v*7)is<Dmmttti,T&, mmtecom 

f^ttOTfeSo *r&*>"5, ^&&f c = i /t*= 1 
/(32T) O^lSSSaiig (&ft$i$>l,<lZiE&m 

*^IS73?S^fiF^H/^ti, ATI P (Absolute Time 
in Pregroove) tC/Sl/>£>n&ji&& (FM) 
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iEacomE±v^gipj-r^o x^v^/gMff^tc, 7 

* v uz/x hmytm<ou— *?—9&t, ±v w <D®ffiFig 

[0221] jctf. ^isiicatSo m<o, tmm 

io JS^A^^tC^mc os (2 /r f c t) &3{I*§V. 
•cos (2 /r f c t ) ^A^^tl^i:, A*J h^>X 
OtB^jtCtiVw - cos (2flfct) t-V.'cos 
(2/i f c t ) <0~OOig£?£{f^Wl£o -r^^^ 
-r-^A^tflE (+V) T*£tU£. Du Di* tfimu 
Lx JB2i»V. • c o s --.(2 « f c t) tt^OSSDi* 

ii3fibs«ttm*fl»?^3anso -v,«cos (2 * 

fct) 'oasSttttDr a^fflll^h^vxtc 
^t)S*E^nTVw -cos (2^ fct) £&t>> Di 

iiig^iii^^ia^'&^^nT v« -cos (2 * f c t) 

20 ©ffl^iSo t>U -r^*;l/-r-*Arttffi (- 
V) x -T^:t?^D2. D 2 ' tflKIlc&Sfc, V. • c o 
s (2/rfct) <Dfll^tt^-f*--KD2*^LTtB*« 

CWSfilt-V.cos (2/rfct) 
[0 2 2 2] — 2k A^fflllh^^XOa^T-V. • c 
os (2/rfct) TSofcJSJUi&li^ *i KD2* 
. ^UTm*ffl!lh^>XO|RlfflA^ciPt)S3fe«). ^<D£ 
*<Offitt1? (- Vw • c o s (2/rfct) £>££) ^fi 

30 D 2 ' ©SK*Sofcj»SS»te- Vw -cos (2 /r 
fc t) £&^T^/£c*n, , glHt±ffi*flift?^3HnSo 

^iciotfflM^cV. -cos (2/ffct) fr-V 

• •cos (2/rf c t) ^fcB^TSC £tcft£ 0 COct 

ga-ett»> * ^Si|S«*r^T 60nm (peak-to 
- p e a kfflD t Lfc 0 j»rtfc©#E»*fT?»f*©« 

tmm^yt&m a = 6 3 7 n m, gfioatfr* n = 

40 1. 5 6lc*fLT, MUZ <DW £L^iSHki\ THtfA 
/ (2 0 n) = 2 0. 5 nrru ±«H:A/ (1 0 n) = 
4 0. 8nmT'85 0 IWffilCli, $56 3 7 n 

m, NA = 0. 6 3 0^^»^o 
CO 2 2 3] HStff!l2 fcEIi:<x m=n-K ai+/3 
i-i = 1 . 0 (2 ^ i ^m) , ai=a c =-f (2 ^ i 
£m) £l,rctm'WXftm?j&T\ tm3. 5m/s 
tC^5l>T^> a i = 0. 5, a c = 0. 3> 0» = O. 
5, Pw=l 3mW, Pe = 6mWi:U ^5l7m/s 
IC$S^T&, ai = 0. 4, a c = 0. 35, j3.= 0. 

50 5, Pw=l 4mW. P e = 7 mW£LTz 0 ^*f, 'Mft 
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fc»JS3. 5m/s*c*3^TfeS«rfTl\ RtopStf 
«H*«:jl8ffiLfc« Sft, 3. 5m/sM7m/sT* 
EMfoy7>*|||gL?J:. i^m?r*-8^*ro 

[0 2 2 4] 

[*8] 

* - a 





3, 5 m/s 


(%) 
7 m/s 


mtfc&ii J (a) 


6.4 9 


7.8 0 


(b) 


5.9 7 


7, 6 2 


•to) 


5. 5 2 


i 7. 3 5 


(d) 


7.2 6 


8. 4 2 


(e) 


6. 8 5 . 


8.. 3 9 


(f ) 


B. 0 5 


7/8 4 


(e) 


7. 7 0 


8.9 0 


(h) 


9. 1 4 


1 0. 4 9 


( i ) 


7. 6 6 


1 0. 01 


(J) 1 


6. 5 9 


9. 0 1 


(k) 





[0225] mmm\ i cio i 8 nm 

3 2 (a) (b) lc^Iifi£R t o pOJPHBttffi^tt* 
SLfc ^SSWl 1 (h) ~ ( j ) fc*. gg£4 2 nm<D 
»**"r*^ 2 7 n m©»*teJt^TK#MW;*; 
WcffiTU 5%JW±«<&oT»*L<&^ 0 SIS* 
tt, Wfc»#ffl^»^fcffiTU *E0. 2 



£ 4 2 n m<0«ti\ WrtfflfEgfc'ttfflS*^ 4 

0.- 3fim&L±(Oil^\ctt^ mm 3. 5m/sTli^ 
■y £tf 1 —2 %fit±B({fcU 3iil7 m/ s THi 2 - 3 % 

[0226] (safcwi 2) jBfliJsK* x Tmmm cz 

nS) so (S i Oz) 20 £:BtP6 5 n m, IBSJBG e 
10 0.05 S bo. 73 Teo.zz £rl 6nnu ±WSMM (Zn 
S) so (S i Oz) 20 *2 0 n m. ^ 1 SS*iiA 1 0.995 
T a 0.005 *KJP4 0 nm, S2S*fHA g*KJP7 0 

T4/imaiU 0 Hi*fc7VX*te2*fc*:i-— y*— 3 

20 /£Kfci:£Ea*fflK4 X 1 O- 4 P afiTF> ArSO. 5 5 
P aT'fT^TCo fMB&ta^te 5 5 n Q • mT'&oifco tt 

fiCFT% ^aWf*TfeKff 1 Jffi?%*M^*S£ji.*'£ 
fc. S2S»*<OA0t»SESX^£fi[4 x 1 a - 4 P a fit 
T, ArEO. 3 5 P aTftofco f*»fiK*l*3 2 n 

q • m-e«ofc 0 sat, aiu*oiF«i*t±x«Bie)t* 

*SST*«S^14^: 0 feg6 3 7 nm, NAO. 6 0 
©^^filt, «5I3. 5m/s, ai=0. 
30 4, a c =0. 3 5. j3« = 0. 5&5^;K*#»j7?ffi* 

5, Pw=llmW, Pe = 6. 0 mW, Pb = 0. 5 
mWT*g/Jv^y*6. 5 %£rf#/c 0 COJIft*, 8 0 
°c, 8 0 % R H ©Sfi&iSSTfc: 5 0 0 BfKSfcB L/cf£. 

[0 2 2 7] Gfeffiffill 3) Stf^^O. 7 4/xrru » 
(60. 3/im, «gS£4 0nm<D, ">*7;l/JS:#t"5jf 

Igl 20mm, f^O. 6 mmCD^U hffi 
IC.3M122. 5mm^f»5 8. 5mm^t03 6mm 

*iES»w*iu iaw«*2 5 5^yK o/-» k 

#9JL;fco */^Ktlii 9 1 h7 7*^Sns e «• 
MVKO»W%j:5ifrt 1 h^-y^g&c&3J;5lc 
. K«*KSLTV^S?OT\ KflBttjEfittC 3 6 

/2-5 5kliftot^4K C©ft»; GMMOin 

1 4 9m/s^tl¥^D 

7^26. 16 MHz (T=3 8. 23ns ec) ?W# 
50 t,ns 0 r>*^;l/OJBI»W:#/^>K04>i^gfc:*^T 
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[0 2 2 8] m-9lC^tXoiZ, M>K^^T\ ± 

S^^^l^^S-ScDfBiS^T^. ISSfflDVDO 
g^VT3. 4 9m/sOSjiaW#^nS t i:9Jcf 
DVDr-^I^D7«T = 3 8. 2 3 nse 
^> FrpfotEmas^TmM&tfi 3 . 4 9 m/^ s tC&3 



[0 2 2 9]^^, _t!2g^U^2 6. 1 6M 
10 Hz (T= 3 8. 2 3 n s e c) *7j< H ^gjS§glC <fc £ 

£ O , ilfif© P L L (PhaseLocked Loop )' fflfflft iStC 

[0 2 3 0] 
[*9] 



40 



50 
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II 

8? 



[0 2 3 2] (fUS&fflJ 1 4) mmm2 (a!) <DJH»# 40 

fciSVVC, KlifJi^ A 1 0.975 T a 0.025 tUfCc, tWSJg 

JaJ*si± 2 2 0 n 0 • mT'fe-ofc. MJP2 0 0 n mfr?. 4 
0 0 nm£T*g*T*t&©+fv:/^m£U *-3© 

jwjetraaic, ^-n^titH 1 o (a) co^-vmm^ 

DE«»*JP< LTfe, if < LT"t«6fc»f^y*L 
CO 2 3 3] (ftttffll 5) gfttffll 1 (a) 



tc, mmzm*fi-?Tzo SS4 0 5 nm, NA=0. 6 

m {tfVfT>\£—2*<D 1 / e 2 &mcj3t,f2>m CDfcf 
-A*£j*U 0. 6mmeoS«^LTiBiiB^ 
fTofco ISjSS4. 8 6m/sT\ fiS^-^ (3 TV 
OS^^O. 2 5 /tmtUcE 

T', m=n— 1 „ a 1 = 0 . 5, ac = 0. 3 8, /S.= 
0. 67fcU Pw=9. 5mW, Pb = 0. 5 mW, 
P e = 4 . OmWtCTl 0 0*-^-^^ b^ofc t 
C5. ^ Ii 1 0 %T'$> o tc c Wfe U— *f— 
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[0 2 3 4] OKttMl 6) 3«kM2 (a 1) OJMM 
tC^ol^T^ lEa/H^G a 0.05 G eo.os S bo. 68 T eo.22 

£Ltcm»zmmi,rco wmit^mmm U n *n 

^CfT^fCo aj^JCti, $S6 3 7 nm, NA = 0. 6 

m£Ltf:E SSg3. 5 m/ s 

Ttftofco S»«W2 £|SI«<Dfea^l/X;* h^-r^-T 
m=n-l N ai+gt.i =1. 0 (2^i^m) „ a 1 
= ac=-^ (2 ^ i <m) £ U ai = 0. 5, a c = 
0.. 3, /3 B = 0. 5£U Pw=l 3. 5mW, Pe 
= 6. OmW, P b = 0. 5mW£U 9>f h 

#14£WfflSLfc 0 %]®tm (^-^-7>fh) , 1 0 
1 0 OIhJ^"— ' ^-Y K 100 0 

em--/*-^ h*e, *n* # n^^*«6. 9%. 6. 

7%, 7. 0%. 7.. 3%£&8F-e'*o;fco (A. 
5SJS7. Om/sTlRl^C. ai = 0. 4. a c = 0. 3 
5. p a = 0. 5£U P w= 1 4. OmW N Pe- 
7. OmW. Pb = 0. 5mWiU h# 
ttfcffHBBLfco ®mm (5^-^—^^ h) > 10 0 

/v-^-tk i oo(i]^M-7^h, i 0000 

^--^-^^Vt% Ztl^tlVvZltl . 4%, 7. 7 
%* 8. 0%, 8, 5%£&fcFefeo7co SSWfcli^f 
tit 5 5-6 0%W»6tlfe, *!«M8 0V8 

0 % r H<D*pas»3si«rf k: iooo mmmm t c 

5 2-57 %<Dffi#f#£tl/c 0 

[0 2 3 5] cmmmi 7) mmmztmmc, o. e 

mm»«(0#U*-#*-h«aB*«»Ctry^O. 7 4 
/imO'Jt^i^ML, 05 (b) <D<T£<, Kftf 

0.995 T a o.oo5 tiflli¥ 1 6 5 n m> S£2{SH 
i(ZnS)8oSiOz) 2oliIf 2 0nm, IHSil I 
no.os G eo.os S bo.7o T eo.22 £rSUP 1 6 n rru ^1 
«a®(ZnS)8o (S i O2) 2o4i»6 8nm, * 

ti^nx^y^y v«s6te±oj««L3fc. foo^, si 

1 «^/I^^[pjLT> 0. 6mmf?0#7Xfi4M 
Stffco t0»Hfcti\ #^*StE«:ttLT, 5 0 0mWg 

^vXSffi^LT. 8l6 3 7 nm^ NA = 0. 6 0 

^3TOg^%0. 4/im^UcEFMy7Xra§f 
«\ ££3Ijg3. 5m/sTl7of:o S«S0»J 2 IH«<OSH 
S^;l/X7h7f> ? -T'm=n-K cr i + =1. 



< 4 °) WBB2 0 0 3- 1 9 8 6 8 
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0 ( 2 < i < rn) , ai = ac=-S (2^i^m) £ 
U <n = 0. 9. a c = 0. 3 5. 0» = O. 5^L, 
Pw=] 2. 0 rnW. Pe = 6. 0 mW, Pb = 0. 5 

-mWfcU ^-^-^ h#tt«:IWffibfcc 1 0W- 
H£T\ i^y^lil 0. 5%, SEBfitt:6 1 % 
TS&^fco 2*>tC> SS^S7. 0m/sT|o|«k:. ai 
= 0. 55, a c = 0. 40. 0 n =O. 5£U Pw = 

1 3. 0mW N Pe = 5. 5 mW, Pb = 0. 5mWt 
U *— hWtt^ffRffibfco 10(53^—/^-^ 

10 J h'&T\ VvZltl 1. 2%, £1BSM:6 1 

/Co 

[0 2 3 6] 

[RffiOSd*] *«Wfc«feti«f, Kaw-/^7>f h 

T$>§7m/ / s^t?)£^3S^HT% 1 hf-A^-M 
— bnIfi6T**5, frpi "yJ hi 

Tt*ft*«*ftl\ tmiDVDf^X^lciffl 

S^-ea*ff'5«'&k:t. «**OrtnHO«igJ|Jcj;S 

m 1 ] #WKT-*»«Off!l*^t:Ho 

[0 3] *S5W<D«{*Offia»0«J5lclBH€r^-rG e S 
bTeH^m 

[04] S£5fc<DG e S b T effljSROttH*^ Ge S b 
Te=7C*«Ho 

40 [05] *mi<Dmt*<Dmmj£<D-m*7K?m&m 0 
[06] m*tiuttmmm* &m&<DK%*^-rttib 

[07] KMmvm ummmmffi?&*mw?%tctt> 

[08] /w-3m&wumtt<D. 'WxftQm&o 

[09] ea»Boia*o«Fnsft*ittwrsfea&<D** . 

0o 

[01 0] ^-tm&mtmicmLrc^y- 3m^mm 
50 a*so, /^i/^»»j*tt<o— otj&^i-Ho 
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im\ 2] mmmiRifitmu ictsiizis-yf-vm 

[0 13] *fiSWUi:*3^«,->*^ ^Of2li^;b^«-i«J^ 
[015] fHSS0!l 2 lefctt 5 ->* -y * K*«?&r>"^ 

[01 6] nmmzicftif KM^ikumm 
[017] mmmz (g i ) Rxsmmm2 (d 2) £*3 
[018] ^nmz\c$5if z-v>mfo<oi->\'V n 

[01 9] *SSW4»C*3(t5 1 0|sl^-^-7^hf(D 
•>"'^-(0o 1 Mac flc#14^-r^7c 
[02 0] mmm4lci5lt&i?y<$'— x R t o pRrJ^ 

[02 1] (a) HSSCT6lC*5tt3^-y*-<D/^X# 
fJ7?ffi«Sc#14, (b) ->--y*-<D»&^y-tfc#te, 
Mt>*»c (c) 1 o@*-/t-7-f M£<DR t o pMS! 
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[02 2] *&#J 6 Icfctf R t o p&tf^ 

[02 3] ^SSFij6lC*3^5->*-y^-<D^-i/gffi^tt 

[02 4] (a) Jt^j2tC*5^Sv s -y^-0/^l/X» 
fjTsffiffi^tt. (b) ^y*-<9m^7-tfc#14, 
Mtflc (c) 1 0 hi«DR t op&rjg 

[02 5] i:bK01j3T'ffll/^cfBgS73ffi<O^;l'X»iiJ75-fe 

to *m-?m 0 

[02 6] it^iJ3lC*5^5->*-y^-<0^-^7g^tt 
[02 7] tb^ij6fC43(7Si/*-y^-©PwRt;P eflc 
[02 8] H^iJStCfetT^^-y^-ODa^-^gfe 

[029] m&m 1 0 srjjt^fi»j8 icmiz z-o 
[030] Ti?z;iT-?ms%tv*-7j\'tiim<Dm&* 

[03 1] fi?$)\''f-5mmc£. K> 

[032] $m$u \ic3s<,}2,m%&tR t o P <omu 
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[H2] 









f\* on 






Pwofl 







SOOne 



(SbO.BTeO^; 
{Sb0.7Te0.3) 



(SbO.95GeO.05) 
(SbO.9Qa0.1) 



(Gea03Sb0.66T< 




(TcO^GoO-1) 



[05] 



(a) 



fi *By? v .<SW.95Ge0.05> 
{SbO.BTeO^)^ faUfcr (Sb0.9Ge0.1) 

(Sb0.7TeO3) , 



(SbO.BG&0.2) 



(Go0.03SbQ.B8TB029) 

mum 



(Sb0.1TeOJ9] 




(Te0.9Ge0.1> 



SbO.87TeO.03 



Sb0.8TeO. 
Sb0.76Te0.2' 
SbQ.75TB0. 

SbO,7T*0.3 
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